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ADVEERTISMENT. 
"THE following ſheets were originally 
printed as a text- book for the uſe of 


Students of Medicine in the Univerſity of 


Edinburgh; it of caurſe contains only 
ſketches of what was more fully delivered 
in the Profeſſor's lectures. Though the 
impreſſion formerly made has been long 
ago diſpoſed of, the Author did not chooſe 
to renew it till he ſhould be at leiſure to 
give it to the public in a more complete 
form. But Dr Gregory, who now teaches 
this branch of medicine, thinking thoſe 
{ſketches might be uſeful to his Students, 
the author has conſented to the republica- 


tion: and it is now offered to the public 


in a more correct manner. 


| Tuf publiſhed by CnAarLEs ELLIor Edinburgh, and 
T. CapELL London, 
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\/T EDICINE is the art of preventing 
and of curing diſeaſes. 


* 


Before conſidering the application of 
this art to particular diſeaſes, certain ge- 
neral doctrines are neceſſary to be premi- 
ſed, which are called THE INST IT U- 
TIONS OF MEDICINE. 
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III. 


The Inſtitutions of Medicine are di- 
vided into three parts. 


The firſt treats of life and health. | 


The ſecond delivers the general doc- 
trine of diſeaſes, 


The third delivers the general docctrine 
concerning the means of preventing and 


curing diſeaſes. 


"PART L 
PHYSIOLOGY. 


IV. 


HE doctrine which explains the con- 
ditions of the body and of the mind 
neceſlary to life and health, is called PHY- 
SIOLOGY, or the Doctrine of the Animal! 


Oeconompy. 


\'F 


The funQtions of the animal S conomy 
are many and various; and ſo complicated 
with each other, that it is difficult to find 
the moſt proper order in which they may 
be delivered. That, however, ſeems the 

AS: beft 


F 
beſt which confiders them as nearly as 


may be according to the ſeries of cauſes 
and effects. 1 
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Upon this plan we ſhall treat, 

1. Of the ſolid matter, of which a 
great part of every organ of the body con- 

2. Of the nervous ſyſtem, in which the 
a motions of the body for the moſt part be- : A 
[ gin, and upon which the motions pro- | 
duced 1n it chiefly depend. 
4 3. Of the motion and circulation of the 
| blood, and of the ſeveral organs and 
4 | actions employed in ſupporting it. 
4. Of the functions employed in ſu- 
porting and repairing the ſeveral ſolid 
and fluid matters of the body; and, on 4 
this occaſion, of the nature of the ſeveral 


fluids themſelves. 


| YL 1 5. Of 
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5. Of the organs employed in receiving 
and modifying the impreſſions of external 
bodies neceſſary to ſenſation; and of their 
ſeveral funcions, 
6. Of the motions of the whole body, 


or of its ſeveral parts which depend on 
the action of mulcles, and not before ex- 
plained. 
7. Of the functions peru to the 
ſexes, and of generation, 


8 | A 3 PHT 


1 —.— A 7 
7 — — — — * * — 
P ͤ V — ——— — 
— —2 — 2 . ͤ —— — No o 
- a 28 
* 


—— I 
— — — 2 


—— 


— Ne Hes ABC ee" 7 or OI 
2 wy "© Wore 40 > . 


— 2 * 


— —— "owt . — - 
NP nt ee 10 ei - — 3 I 
Q N * . eee. — way; - we. PW ko _ 
F . A PIT DE SES. 


P © — * * 
451 L 
2 rene 4 


. 8 


PHYSIOLOGY. 


SECT E 


Or THE SIMPLE SOLIDS. 


VII. 1 


TEE ſolid parts of the body ſeem to be 
of two kinds; one whoſe properties are the 
ſame in the dead as in the living, and the 


ſame in the animate as in many inanimate 
bodies; the other, whoſe properties appear 


— — 


only in living bodies. In the laſt, a peculiar 


organization, or addition, is ſuppoſed to 
take place; in oppoſition to which, the 


firſt are called the SIMPLE SOLIDS. Of 


theſe only we ſhall treat here; and of the 
others, which may be called VITAL SO- 


LIDS, being the fundamental part of the 
wy : Ner- 


PHYSIONOUY = 


nervous ſyſtem, we ſhall treat under that 
title in the following ſection. 


VIII. 


The ſimple ſolids are ſuited to the pur- 
poſes of the animal œconomy by a certain 

force of coheſion, joined with a certain 
degree of flexibility and elaſticity. 


IX. 


Theſe properties of the ſimple ſolids, in 
different parts of the body, in different 
bodies, and on different occaſions in the 
ſame body, are neceſſarily in different de- 
grees; and this ſeems to depend upon the 
difference of the mixture, aggregation, or 


organization of the ſolid. 
X, 
The matter of the ſimple ſolid every 
where 


12 PHYSIOLOGY. 


where, except in the bones, appears to be 
an homogeneous aggregate ; and there is 
no proper evidence of its being formed of 
certain parts naturally diſcrete and inco- 
herent, which are cemented by others of a 
different nature. T 


XI. 


Of the ſimple ſolid conſidered as an ho- 
mogeneous aggregate, the integrant parts 
are a mixt, which ſeems to be nearly of the 
ſame kind in all the different parts of the 
human body, and perhaps in moſt of the 
parts of every animal : So far as we yet 
know, the variety of it is very inconſider- 
able. 


XII. 


This, which may be called the ANI- 
MAL MIXT, is found, by chemical expe- 
5 | riment, 


PHYSIOLOGY. 13 
riment, to be conſiderably different from 
every kind of vegetable or foſſil matter; 
but the ſame experiments hardly teach us 
any thing exact or uſeful with reſpect to 
the conſtituent parts of this mixt. 


5 


* 


The only particular relative to this, 
which we exactly know, is, that the ani- 
mal mixt is formed of water, and of ſome 
other matter concreting with it; that, on 


different occaſions, the ſtate of it is varied 
by the proportion which the water bears 
to the other concreting matter; and that, 
eſpecially by a different proportion in this 
reſpect, the ſimple ſolid differs in its force 
of coheſion, flexibility, and elaſticity (VIII.) 


7 


The proportion of water to the other 
„ matter 
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matter in the animal mixt of different per- 
ſons ſeems to depend, in the firſt place, 
upon the nature of the original ſtamina in 
each; as the different ſtate of the ſimple ſo- 
lids, which appears early to diſtinguiſh ſex 
and temperament, continues reſpectively 
the ſame through the whole of life, even 
though the different perſons are under the 
ſame external circumſtances. | 


. 


But, in every particular perſon, that 
proportion is conſtantly changed by the 
Progreſs of life; and this happens more or 
leſs as other cauſes concur. 


XVI. 


The cauſes that can affect che mixture of 
the ſimple ſolid, are either the ſtate of the 
nutritious fluid conveyed by the ordinary 

5 channels, 
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channels, or ſome matters from without in- 
ſinuated into the ſolid. 


XVII. 


The ſtate of the nutritious fluid may be 
varied by the quantity and quality of the 
aliment taken in, by the powers of concoc- 
tion and aſſimilation, by the circumſtances | 
of application and concretion, or by cer- 
tain preternatural matters carried along 
with it. 


XVIII. 


The external matter that may be inſinu- 
ated into the ſimple ſolid is various, but 
for the moſt part is only aqueous moiſture 
in greater or leſs quantity. 


. 


' That theſe ſeveral cauſes may affect the 
| ” pro- 
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16 PHYSIOLOGY. 


proportion of water in the ſimple ſolid, and 


thereby give a different ſtate of it, is ſuf- 
ficiently obvious: That the ſame cauſes 
may alſo affect the other concreting mat- 
ter, we can, in general, perceive to be poſ- 
fible; but in what manner, or upon what 


occaſions they do ſo, is not eaſily diſ- 


cerned. 


XX. 


The properties of the ſimple ſolid (VIII.) 
may be alſo varied by its ſtate of aggrega- 
tion; and this again may be varied, 1. By 


the temperature of the atmoſphere to which 


the body is long expoſed. 2. By the preſ- 
ſure, exrernal or internal, which is applied 
to the ſolid. 3. By the degree of extenſion 
of the ſolid beyond its natural ſtate, which, 
in every living body, is given more or leſs 
to every part of the ſoft or flexible ſolids; 

and, 


PHYSIOLOGY. = 


and, laftly, by the motion or reſt to which 
the ſolid is accuſtomed. 


XXI. 


The properties (VIII.) of the ſolid parts 
are alſo varied by the ſtate of their orga- 
nization. This every where depends upon 
an arrangement of fibres, the ſtate of cel- 
lular texture, or upon a texture of veſſels; 
and therefore, to explain the different ſtates 
of organization, it will be enough to men- 
tion the cauſes of the differences which oc- 
cur in theſe fundamental parts. 


XXII. 


Fibres may differ in ſize by the ſeveral 
cauſes (XIV-—XX1.) affecting the mix- 
ture and aggregation of the matter of 
which they are formed, and by theſe cauſes 
alone; but how far the organization of 

any 
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ſtretched out. 3. The ſame texture may 
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any part pen upon an arrangement of 
fibres, we cannot diſtinctly perceive; and, 


if it does, we cannot perceive that the ſtate 


of ſuch parts differs otherwiſe than by the 
ſtate of the cellular texture every where 
interpoſed between the bw oat fibres. 


XXIII. | 


The ſtate of cellular texture is the moſt 


important circumſtance in all organized 


parts ; j and it may be varied by many dif- 


ferent cauſes. 1. The texture may be more 
denſe, and thereby firmer, as it has been 


more preſſed by che actions of life or ex- 
ternal force; by which means eſpecially it 
is Changed in the progreſs of life. 2. The 
cellular texture may be increaſed in bulk, 
and rendered firmer by a new growth ta- 
king place in it, as frequently happens in 


membranes which are ſlowly and gradually 


pe- 
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become weaker by ſome part of it being 
eroded by acrid matters generated in the 
body, or externallyapphed. 4. It is ana- 
logous to this, that, when any part is ſu- 
ſtained by ſeveral layers of cellular texture 
or membranes, ſuch ſupport is weakened 
by one or more of theſe layers being cut 
through; and the ſame weakneſs is indu- 
ced when any external compreſſion, which, 
for Tome time, had been applied, is taken 
away. F. The ſtate of the cellular texture 
is varied by the matter contained in its 
cells; which is ſometimes a matter con- 
creting into a ſolid maſs, and ſometimes a 
preternatural quantity of an aqueous ine- 
laſtic fluid. The bones formed in the firſt 
manner may again become ſoft by the. har- 
dened matter's being diſſolved and reab⸗ 
ſorbed. 6. When the mobility of parts on 
one another depends upon che extent of 
cellular texture connecting them, that mo- 
bility is diminiſhed or deſtroyed by a great 
EO 7* part 
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part of the cellular texture being eroded or 
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cut away, and the remaining parts being 
united together; ſo that the parts are now 
connected by a ſhorter portion of cellular 
texture than before. 7. Parts naturally 
ſeparate may loſe their mobility by being 
Joined together by a cellular texture formed 
between them, as happens when any two 
ſurfaces are for ſome time kept cloſely ap- 
plied to each other. 6 


XXIV. 


In ſo far as a ſolid part is formed by a 
texture of veſſels, its properties (VIII.) 
may be varied by the different ſtates of 
theſe veſſels; which, 1. may be more or 
leſs full of fluids. 2. They may be chan- 
ged into a ſolid maſs, by the fluid, con- 
tained and ſtagnating in them, concreting 
into a ſolid. 3. They may be changed in- 
to a ſolid, if the fluids that ſhould paſs 

1 through 
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through them are intercepted, and the ca- 
vity is filled with a cellular texture ; or, 
4. They may be changed into a ſolid, if, 
by collapſe or preſſure, the ſides of the 
vellels are applied to each other and con- 
crete together. 


: ALL. 
The pathology of the ſimple ſolids can- 
not be properly ſeparated from their phy- 
ſiology; and therefore many different ſtates 
of theſe ſolids, though ſuch as are always 
morbid are mentioned above. We think 
it proper to ſubjoin here a ſhort view of 
the whole of that pathology. 


XXVI. 


The diſeaſes of the ſimple ſolids are, 
I. Thoſe of the naturally ſoft parts. 
1. Debility with flexibility. 
Debile tenerum, gracile, Gaub. Pathol. 


161. 1. | 
B Debile 
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' Debile tabidum Gaub. ibid. 161. 2. 
2. Debility with fragility. 
Debile fifſile Caub. 161. 3. 
3 Laxity. 
Debile laxum, flaccidum, Gand. 160. 1. 
4. Flaccidity. 
Diebile iners Gaub. 1 60. 2. 
F. Rigidity diminiſhing flexibility. 
Rigidum tenax Gaub. 165. 1. 
6. Rigidity deſtroying flexibility. 
Rigidum durum Gaub, 165. 2. 
II. Thoſe of the naturally hard parts. 
1. Flexibility. 15 
Debile flexile Gaub. 160. 3. 
2. Fragility. 
Fragile ſpongiofum Gaub, 161. 4. 
Fragile vitreum Gaub. 165. 3. 
Of all theſe morbid affections, we ſup- 
poſe the remote and proximate cauſes may 


| be underſtood from what is delivered above 
. (XIV. XXIV.) : | 


SECT, 
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SECT. KL 
Or THE NERvVoUS SYSTEM. 


XXVII. 


THE nervous ſyſtem, as the organ of 
ſenſe and motion, is connected with ſo 
ſo many functions of the animal ceconomy, 
that the ſtudy of it muſt be of the utmoſt 
- importance, and a fundamental part of 
the ſtudy of the whole ceconomy. 


A general view of the Nervous Syſtem. 


XXVII. 


The nervous ſyſtem * of the me- 


aullary ſubſtance of the brain, cerebellum, 
B 5 medulla 


94: PFHYSIOLOGCY. 
medulla oblongata, and ſpinalis; and of 
the ſame ſubſtance continued into the 
nerves, by which it is diſtributed to many 
different parts of the body. 


XXIX. 


The whole of this ſyſtem ſeems to be 
properly diſtinguiſhed into theſe four 


parts. 


1. The medullary ſubſtance contained in 
the cranium and vertebral cavity; the 
whole of which ſeems to conſiſt of di- 
ſtinct fibres, but without the ſeveral fibres 
being ſeparated from each other by any 
evident enveloping membranes. 


| N. When we ſpeak of functions, which are 
or may be in common to every part of this 
portion of the nervous ſyſtem, we ſhall ſpeak of 
the whole under the title of the BRAIN; but, _ 
when it is neceſſary to diſtinguiſh the particular 
parts, we ſhall take care to avoid ambiguity. 
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2. Connected with one part or other of 
Ne 1. are, the NERVES, in which the 
ſame medullary ſubſtance is continued, 
but here more evidently divided into 
fibres, each of which is ſeparated from 
the others by an enveloping membrane 
derived from the pia mater. 15 

3. Parts of the extremities of certain 
nerves (2.), in which the medullary ſub- 
itance is diveſted of the enveloping mem- 
branes from the pia mater, and ſo fituated 
as to be expoſed to the action of certain 
external bodies, and perhaps ſo framed as 
to be affected by the action of certain 
bodies only: Theſe we name the SEN- 
TIENT EXTREMITIES of the nerves. 
4. Certain extremities of the nerves (2.) 
ſo framed as to be capable of a peculiar 
contractility : and, 1n conſequence of their 
ſituation and attachments, to be, by their 
contraction, capable of moving moſt of the 
ſolid and fluid parts of the body. T heſe 
B 3 we 
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we name the MOVING EXTREMITIES 


of the nerves : They are commonly named 


MOVING or USCULAR FIBRES. 


N. That the muſcular fibres are a continuation 
of the medullary ſubſtance of the brain and nerves, 
has not been ſhown by the anatomiſts, nor uni- 
verſally admitted by the phyſiologiſts; but we now 
ſuppoſe it, and hope afterwards to render it ſuffi- 
ciently probable. 


ö Are the ganglions of the nerves to be 
conſidered as a part of the nervous ſyſtem 
diſtinguiſhed by a peculiar function? 


XXX. 


Theſe ſeveral parts of the nervous ſyſtem 


are every where the ſame continuous me- 


dullary ſubſtance which we ſuppoſe to be 


the vital ſolid of animals, ſo conſtituted in 


living animals, and in living ſyſtems only, 


as to admit of motions being readily pro- 
pagated from any one part to every other 
part 


PHYSIOLOGY. ay 


part of the nervous ſyſtem, ſo long as the 


continuity and natural living ſtate of the 
medullary ſubſtance remains, 


N. It is obſerved, that the compreſſion of any 
part of the medullary ſubſtance prevents the com- 
munication of motion between the parts that lie 
on different ſides of the part compreſſed ; and it is 
probable, there are other cauſes beſides compreſ- 
ſion, which may alſo affect the medullary ſub- 
ſtance, ſo as to interrupt in it the communication 
of motion; but they are not diſtictly known. In 
the mean time, we uſe the expreſſion, that a nerve, 
or other portion of the neryous ſyſtem, is free, to 
denote its being free, not only from compreſſion, 
but from every other ſuppoſed cauſe interrupting 
the communication of motion. | 
The condition fitting the medullary ſubſtance 
for having motion propagated in it, we ſuppoſe to be 
the preſence of a certain fluid; which we therefore 
name the nervous fluid, without meaning however 
at preſent to determine any thing with regard to 


its ſource, nature, or mannner of acting. 


B 4 XXI. 


1 PHYSIOL OGY. 
XXXI. 


In che living man, there is an immaterial 
thinking ſubſtance, or MIND, conſtantly 
preſent; and every phenomenon of think- 
ing is to be conſidered as an affection or fa- 
culty of the mind alone. But this imma- 
terial and thinking part of man is ſo con- 
nected with the material and corporeal 
part of him, and particularly with the 
nervous ſyſtem, that motions excited in 


this give occaſion to thought; and thought, 


however occaſioned, gives occaſion to new 


motions in the nervous ſyſtem. This 


mutual communication or influence we 


aſſume with confidence as a fact: But the 
mode of it we do not underſtand, nor pre- 
tend to explain; and. therefore are not 
bound to obviate the difficulties that at- 
tend any of the ſuppoſitions which have 
been made concerning it. 


— 


XXXII. 
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XXXII. 


The phenomena of the nervous ſyſtem 
occur commonly in the following order. 
The impulſe of external bodies acts upon 
the ſentient extremities of the ner ves; 
and this gives occaſion to preception or 
thought, which, as firſt ariſing in the 
mind, we term SENSATION. This ſen- 
ſation, according to its various modifica- 
tion, gives occaſion to VOLITION, or the 
willing of certain ends to be obtained by 
the motion of certain parts of the body ; 


and this volition gives occaſion to the con- 
traction of muſcular fibres, by which 
the motion of the part required is pro- 
duced. = : : 


N. This is an example of the moſt qrdinary 
caſe; but we do not mean to {ay it is the only 
caſe of communication between the different 


parts of the nervous ſyſtem, 


XXXUL 


XXXIII. 


As the impulſe of bodies on the ſen- 
tient extremities of a nerve does not occa- 
fion any ſenſation; unleſs the nerve be- * 
tween the ſentient extremity and the brain 
be free (XXIX. 3.); and as in like man- 
ner, volition does not produce any con- 
traction of muſcles, unleſs the nerve be- 
tween the brain and muſcle be allo free; 
we conclude, from both theſe facts, that 
ſenſation and volition, ſo far as they are 
connected with corporeal motions, are 
functions of the brain alone; and we pre- 
ſume, that ſenſation ariſes only in con- 
ſequence of external impulſe producing 
motion in the ſentient extremities of the 
nerves, and of that motion's being thence 
 Propagated along the nerves to the brain; 
and, in like manner, that the will opera- 
ting in the brain only, by a motion begun 

TN} there, 


— 
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there, and propagated along the nerves, 
| produces the contraction of muſcles. 


X XXIV. 


From what is now ſaid, we perceive 
more diſtinctly the different functions of 
the ſeveral parts of the nervous ſyſtem, as 
diſtinguiſhed in (XXIX.), . The ſentient 
extremities (XXIX. 3.) ſeem to be particu- 
larly fitted to receive the impreſſions of 
external bodies; and, according to the dif- 
ference of theſe impreſſions, and of the 
condition of the ſentient extremity itſelf, 
to propagate along the nerves motions of 
a determined kind, which, communicated 
to the brain, give occaſion to ſenſation. 
2. The bain (XXIX. 1.) ſeems to be a 
part fitted for, and ſuſceptible of, thoſe 
motions with which ſenſation, and the 
whole conſequent operations of thought, 
are connected; and thereby is fitted to 

form 
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form a communication between the mo- 


tions excited in the ſentient, and thoſe in 


conſequence ariſing in the moving extre- 
mities of the nerves, which are often re- 
mote and diſtant from each other. 3. The 
moving extremities (XXIX. 4.) are ſo fra- 
med as to be capable of contraction, and 
of having this contraction excited by 
motion propagated from the brain, and 
communicated to the contraQtile fibre. 
4. The nerves, more ſtrictly ſo called 
(XXIX. 2.), are to be conſidered as a col- 
jection of medullary fibres, each inveloped 
in its proper membrane, and thereby ſo 
ſeparated from every other, as hardly to 
admit of any communication of motion 
from any one to the others, and to admit 
only of motion along the continuous me- 
dullary ſubſtance of the ſame fibre, from its 


ori gin to the extremities, or contrariwiſe. 


XXXV. 
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XXXV. 


From this view of the parts of the ner- 
vous ſyſtem, of their ſeveral functions and 
communication with each other, it ap- 
pears, that the beginning of motion in the 
animal economy is generally connected 
with ſenſation; and that the ultimate 
effects of ſuch motion are chiefly actions 
depending immediately upon the contrac- 
tion of moving fibres, between which and 
the ſentient extremities the communica- 
tion is by means of the brain. Wherefore, 
in ſtudying the nervous ſyſtem, we judge 

it proper to conſider, 1. Senſation, and 


with that the general function of the ſen- 
tient extremities. 2. The action of the 
moving fibres. 3. The function of the 
brain. In conſidering theſe three heads, 
the function of the nerves, more ſtrictly ſo 


called, will of courſe be ſufficiently ex- 
plained. 


22 , ns 
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CHAP. L 
Or SENSATION. 


XXXVI. 
UR ſenſations may be be conſidered 
| as of two kinds : 1. Thoſe which 
ariſe from the impulſe or impreſſion of 
external bodies, which we therefore name 
SENSATIONS OF IMPRESSION. 
2. Thoſe which ariſe from the mind's be- 
ing conſcious of its own action, and of 
the motions it excites * and theſe we name 
SENSATIONS OF CONSCIOUSNESS. 


" Senſations of Impreſſion. 


XXXVII. 


The ſenſations of impreſſion are very 
I various; 
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various ; but have been generally referred 
to five heads or kinds, commonly called the 
five ſenſes; that is, thoſe of ſight, hearing, 
ſmell, taſte, and touch. | 


XXXVIII. 


The four firſt of theſe are each of them 
properly conſidered, as forming one ge- 
nus of ſenſations: 1. As the particular 
ſenſations comprehended under each head 
[(XXXVIII.), though very various, are, 
| however, perceived to have ſomewhatcom=- 
mon to all of them. 2. As thoſe of the 
ſame genus all ariſe from impreſſions made 
upon one part of the body only, and that 
of a peculiar organization. 3. As thoſe of 
the ſame genus all ariſe from the action. of 
external bodies of one kind only, or of 
one and the ſame quality, by means of 
which they act upon our organs. 


XXXIX. 
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XXXX. 


No ſuch characters concur in eſtabliſh- 
ing one genus of the ſenſations referred to 
the fifth head of touch, which are various 
in all thoſe reſpects (XXXVIII.); and 
phyfiologiſts ſeem to have referred to 
this head of touch every ſenſation that 
does not manifeſtly belong to the other 
Four, and among the reſt many of 
the ſenſations of conſciouſneſs. It might 
perhaps be uſeful to diſtinguiſh into ge- 
nera, the ſeveral ſenſations referred to 
touch; but it is not neceſſary to be done 


* 


here. 
From certain ſenſations referred to touch, 

it appears, that not only the extremities 

(XXIX. 3.), but that every part of the | 

nervous ſyſtem (XXVIII.), is ſentient with 

reſpect to certain impreſſions. 


Sen- 


— —— es —— —— — — > Ih ret an. - 
—— — — . ͤ AAA rer — 


PHYSIOLOGY. 37 


Senſations of Conſciouſneſs. 
XL. 


9 he ſenſations of conſciouſneſs may be 
referred to the following heads: 1. Thoſe 
of apperception, by which we are in ge- 
neral conſcious of thinking, of perceiving, 
judging, and willing, and thereby of our 
exiſtence and identity. 2. The ſenſations 
ariſing from the particular ſtate of thinking, 
as perception, memory, and judgment, are 
more or leſs clear, ready, or exact. 3. The 
ſenſations ariſing from the particular ſtate 
of volition, and its various modes. 4. The 
ſenſations ariſing from the general ſtate 
of action, as vigorous or weak, eaſy or 
difficult. 5. The ſenſations ariſing from 
particular actions, or a conſciouſneſs of 
the actions excited, and of the motion of 
the different parts of the body. 6. The 

T C ſen- 
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ſenſations ariſing from the diminution or 


_ abſence of impreſſions. 


| Under each of theſe heads, a great num- 
ber of particular ſenſations are compre- 


hended, but not neceſſary to be farther 
ſpecified here. 


Laws or general Circumſtances of Senſation, - 


XLI. 


' Of che four firſt genera (RXXVII.), the 
ſenſations ariſing give no indication of the 
nature of the bodies acting on our organs, 


or of the mode of their action; and when we 


otherwiſe learn theſe circumſtances, we can 
perceive no neceſſary connection between 
them and the ſenſations which they pro- 
duce. But, from certain ſenſations of 
touch and conſciouſneſs, we acquire the 
notions of ſolid figure, of motion, im- 
pulſe, 
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pulſe, impenetrability, and the communi- 


cation of motion, and conſider the ſenſa- 
tions as exactly correſpondent to the cir- 
cumſtances of external bodies. At the 
ſame time, as We know of no other action 


of bodies on each other but that of im- 
pulſe; and as, in the caſe of the ſenſations 
of the four firſt genera, we learn, that an 
impulſe takes place, we have comprehend- 
ed the whole under the title of Senſations of 
Impreſſion, and conſider all of them as per- 


ceptions of impulſe. 


XIII. 


To produce any ſenſation of impreſſion, 
a certain force of impreſſion is neceſſary; 
and from a leſſer force, no ſenſation ariſes. 
The degree of force is likewiſe ſo limited on 


the other hand, that, in a high degree, it 


deſtroys the organ; and, in degrees ap- 


Proaching to this, a general ſenſation of 


* 
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| pain, rather than the ſenſation of any par- 
ticular object, is produced. 


XLIII. 


Within theſe limits, however, our ſen- 
ſations are not exactly correſpondent to 
the force of impreſſion, nor do they make 
any exact eſtimate of that force. Uſually 
ſenſation is relative to the change chat is 
produced in thenervous ſyſtem; and a ſen- 
ſation proves ſtrong or weak, only as it is 
ſtronger or weaker than that which had 
immediately preceded it, or than that de- 
gree of force to which the nerves had been 
immediately before accuſtomed. For this 
reaſon too the limits (XLII.) are very va- 
riable. 5 


XLIV. 


Different ſenſations do not always imply 


1 OT. Dos "oh 
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a different kind of action in the bodies 
producing them; for ſometimes diffe- 
rent ſenſations ariſe merely from a diffe- 
rent degree of force in the ſame kind of 
action, as is manifeſt in the caſe of heat 
and cold. 


„ 
To ſenſation from impreſſion, a certain 
duration of impreſſion is neceſſary. 


X.. 


I) he mind's reſting for ſome time upon 
one ſenſation, is called ATTENTION. 

This, like the duration (XLV.), is neceſ- 

ſary to give an impreſſion its full effect. 


XLVII. 


The mind ſeems to be determined to 
„ attention 
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attention by the force of impreſſion ; by 
the pleaſure or pain ariſing from it; by 
the degree of emotion or paſſion produced 
by theſe; and, laſtly, by the emotion's 
being more or leſs related. to the perſon 
feeling. 


XLVIIL 


If che force and duration of impreſ- 
ſion, and the attention of mind, are all in 
the due degree, the ſenſation often remains 
for ſome time after the impreſſion or ac- 
tion of the external body has ceaſed. 


XLIX. 


The mind a of, or can attend to, 
one ſenſation only at one time. 
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Li 

Though the mind admits but of one ſen- 
ſation at one time, ſeveral impreſſions may 
act at the ſame time, if they be ſuch as 
can unite in producing a ſingle ſenſation ; 
and ſuch is the caſe of many of the im- 
preſſions which produce the particular 
ſenſations of the ſame genus, as in thoſe 
eſpecially of colour, ſound, ſmell, and 
taſte. 5 | | 


LI. 


In each of theſe genera, many impreſ- 
ſions, which ſeparately produce particular 
ſpecies, can unite in producing a ſingle 
ſenſation, which is always a neutral, or 
one different from either of the ſeparate 
ſenſations. | 


C4 LII. 
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LII. 


This union of impreſſions may take 


place, either when the impreſſions are ex- 
actly ſynchronous, or when the one ſuc- 
ceeds the other before the ſenſation of the 
firſt (XLVIII.) has ceaſed. 
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Ll. 


: Though the motion excited in the ſen- 
tient extremities by impreſſion remains 
ſome time, as in (XLVIII.), it muſt be 

" ſuppoſed to become continually weaker, 


till at length it ceaſes altogether, and with 
it the ſenſation. 


LIV. 
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The ſame impreſſion ſoon repeated, does 
not produce the ſame ſtrength of ſenſation 
as before. Hence, all new impreſſions 

1 1 1 are, 
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are, ceteris paribus, ſtrongeſt; and mode- 
rate impreſſions frequently repeated, pro- 
duce no ſenſation, unleſs their force is con- 
ſiderably increaſed. 


LV. 


Actions which at firſt produced a ſenſa- 
tion of conſciouſneſs, as accompanied with 
volition, come, by repetition, to be per- 
formed without any ſenſation; or they 
produce it only when they are performed 
with uneaſineſs, pain, or unuſual force. 


LI. 


Impreſſions being given, their effects in 
producing ſenſation are different in differ- 
ent perſons, and in the ſame perſon at dif- 
ferent times. This muſt ariſe from ſome 
difference in the ſtate of the bodies acted 
upon, which may perhaps be referred to 

| the 
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the following heads: I. The ſtate of the 
common teguments, or other parts inter- 
poſed between the impreſſing body and the 


medullary ſubſtance of the ſentient extre- 


mity. 2. The different ſtate of the medul- 
lary ſubſtance of the ſentient extremities, 
as given to it in the original ſtamina. 
3. The different ſtate of tenſion in the me- 
dullary ſubſtance of the ſentient extremi- 


ties, as given to it by the ſtate of the 
blood-veſlels conſtantly connected with it. 
4. The ſtate of the ame medullary ſub- 


ſtance, as affected by heat or cold. 5. The 
ſtate of it as produced by former impreſ- 
ſions (XLIII. LIV.) 6. The ſtate of the 
ner ves along which the motion is propa- 
gated. 7. The ſtate of the brain or ſenſo- 
rium. 8. The ſtate of attention a 
and XLVII.) | 
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LVII. 


Different parts of the body are ſenſible, 
and ſenſible only by means of nerves pre- 
ſent in them: but anatomy does ngt al- 


Ways determine certainly with regard to 


the preſence or abſence of nerves; and, 
therefore, the ſenſibility of ſeveral parts 
can be determined by experiment only; 
which, however, is alſo fallacious. 


LVIII. 


Particular ſenſations ariſe from impreſ- 


ſions on certain parts only: 1. Becauſe the 


ſentient extremities in theſe parts are ſo ſi- 


tuated as to be expoſed to the action of cer- 
tain external bodies only. 2. Becauſe the 


ſentient extremities are connected with an 


organ that increaſes the force of the exter- 


nal agent, or modifies its action in the man- 
| ner 
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ner neceſſary to a determined impreſſion. 
3- Becauſe the fibres of certain ſentient ex- 
tremities are, by their ſize or tenſion, fitted 
to be acted upon by certain external bo- 
dies only. 4. Becauſe certain ſentient ex- 
tremities are ſo conſtantly preſerved in a 
certain ſtate, as to render them more ſen- 


fible to a change. 


Theſe circumſtances determine the mode 


of impulſe, but do not account for the ſen- 


ſation ariſing from it. 


LIX. 


Different ſenſations are accompanied 
with different judgements concerning the 


bodies making impreſſion, and the part of 


the human body upon which it is made. 
Some ſenſations are referred to bodies at a 
diſtance ; others, to external bodies in 
contact; and others to the feeling onus it- 
ſelf. j | 


"15 
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TC; 


When ſenſations are referred to our own 
bodies, it is in three ſeveral ways: They 
are moſt commonly referred to the part on 
which immediately the impreſſion is made; 
and this, with regard to the external parts, 
very accurately; but, with regard to the 
internal, much leſs ſo: And commonly 
the ſenſations ariſing from internal parts, 
are referred to the incumbent external part, 
with ſome obſcure diſtinction between ſu- 
perficial and more deep. 2. Senſations are 
| ſometimes referred, not to the part upon 
which the impreſſion is immediately made; 
but to a diſtant more ſenſible part, to 
which a motion is propagated from the 
part impreſſed. 3. As ſenſations uſually 
ariſe from impreſſions made upon the ex- 
tremities of the nerves, and are referred to 
theſe; ſo impreſſions made on the ner ves 

ö in 
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in their courſe, are ſometimes referred to 
the extremities from whence they had com- 
monly ariſen, _ - 
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: DEC x} 
The * of conſciouſneſs (XL.1.2.) 
are referred to the encephalon. So are thoſe | 
of XL. z. if they are moderate; but, if 
more vehement, they are often referred to 
thoſe parts in which their effects are exert- 
ed, as the heart and organs of reſpiration. 
The ſenſations (XL. 4. and 5.) are ſeldom, 
with accuracy, referred to particular parts, 
but indiſtinctly to a whole member. We 
are not conſcious of the action of particu- 
lar muſcles, except when their contraction 
is ſpaſmodic. 


LXII. 


We are diſpoſed to combine our ſenſa- 
0} tions 


PHYSIOLOGY. 51 


tions as- united in one object; and thus 
form what are called COMPLEX IDEAS, 


LXIII. 


We compare our ſeveral ſenſations, and 


from thence acquire new ſenſations of 
RELATION. 


LXIV. 

When ſenſations formerly received are 
again renewed by the ſame objects, it is, 
for the moſt part, with a conſciouſneſs of 
their having been formerly received; and 


this faculty we call REMINISCENCE. 


LEY 


Perceptions formerly received can be 
renewed without the preſence or action of 
the object which formerly gave occaſion to 

"a 
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them: and if this is attended with the con- 
ſciouſneſs of a difference between the vi- 
vidity of the two perceptions, and particu- 
larly of the abſence of the original objects, 
ſuch a renewed perception is called an 
IDEA; and the faculry by which this re- 
newal is made, is called MEMORY. 


LXVI. 


Perceptions formerly received, can, 
without the preſence of the original object, 
be renewed alſo in ſuch a manner, that the 
mind does not perceive any difference be- 
tween the original and the renewed per- 
ception; and therefore, ſuch renewal is al- 
ways attended with the perſuaſion of the 
preſence of tie object. The faculty by 
which ſuch renewal is made, we call IMA- 


GINATION, more ſtrictly. 


LXVII. 
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= 
LXVII. 


Reminiſcence depends upon the force 
or frequent repetition of the former ſenſa- 


tion. 


LXVIII. 


Memory depends upon an aſſociation of 
perceptions, which is formed by their be- 
ing frequently repeated immediately after 
each other; by their being parts of the 
ſame complex idea; and, by their having 
relations marked. Memory 1s generally 
faithful to ſuch aſſociations: but it is more 
or leſs ſo in different perſons, according to 
the number and importance of the rela- 
tions marked; according to the frequency 
of the repetition of the ſenſations, and the 
marking of their relations; and according 
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to the different ſtates of the brain, very 
little known. 


„ 


LXIX. 


Imagination ſeems always to depend up- 
on internal cauſes, that is, upon cauſes act- 
ing in the brain. 


LXX. 


Memory and imagination renew diſtinct- 
ly the ideas of ſeeing and hearing only. All 


others are renewed imperfectly, or not at all; 


but all others may be aſſociated (LXVIII.) 

with the ſenſations or ideas of ſeeing and 
hearing, ſo that theſe become ſigns of the 
others. The memory, in renewing theſe 
ſigns, ſo far renews the idea belonging to 


them, as to renew their ſeveral aſſociations 


and relations; to renew, in ſome degree, 
the pleaſure or pain which formerly attend- 


ed 


ed the ſenſations themſelves; and particu- 
larly to renew the emotions of mind, or 
motions of the body, which the ſenſations 
formerly produced. 


LXXI. 


Moſt of our ſenſations, perhaps all of 


them, are either pleaſant or painful. 


LXXII. 


The words pleaſant and painful are com- 
monly generic terms, each of them com- 
prehending a great many ſpecies, which 
ſeem to require being aſſorted under ſeve- 
ral different genera. Thus, in the firſt 
place, our ſenſations may be divided into 
_ thoſe we delire, and thoſe we are averſe 10. 
Of thoſe we deſire, we may diſtinguiſh 
thoſe which ariſe from qualities we refer 
to other bodies, from thoſe we refer en- 

| D2 tirely 
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tirely to our own. The firſt may be 
named more ſt rictly the AGREEABLE, the 
laſt the PLEASANT. In like manner, of 
the ſenſations we are averſe to, we may di- 
ſtinguiſh the DISAG REEA BLE and the 
PAINFUL. But, farther, the laſt muſt be 
diſtinguiſhed from the ſenſe of averſion, 
which accompanies certain ſenſations of 


conſciouſneſs, as the ſenſe of debility, laſſi- 
tude, difficulty, &c. and particularly from 
that which is referred obſcurely to internal 
parts, and this we name ANXIETY. Theſe 
ſenſations may be called the UNEASY ; 
and every one diſtinguiſhes this kind from 
that of the PAINFUL, more ſtrictly ſo 
called. Theſe laſt ſeem to be always ſen- 


{ations of impreſſion, referred pretty accu- 


ww 


rately to a particular part. 
There 1s thus a foundation for eſtabliſh- 


: 
* 
15 
4 
#1 7 
t 
*7 
- 
. 
\ . 
7) 
{1 
11 
ky 
: 
_- 
< £ 
T4 
44 
1.0 
55 
3 
7 
Ih 
AY 
38 - 
: 
95 
43: 
[3 
tt 
41 
al 
Hi 
* 
15 
2 
* 
* 
9 
2 
q 
4 * 
[3 
5 
* 
* 
AY 
i 
1 
. 
| 
4 
; 
0 
1 
I 


My 
— 


— 
— — 
rr 


ing different genera of the ſenſations we 


— 


ä ner ro EEE EEE Es 
— = .— 


deſire, and of thoſe we are averſe to; as 
alſo, for greater preciſion in the employ- 
| ment 
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ment of terms: but the fixing the limits of 
theſe genera, and aſſorting the ſeveral ſpe- 
cies, may be {till difficult; ſo that we can- 
not be certain of applying the terms every 
where with ſtrict propriety. 


LXXII. 


. The enumeration of the agreeable or diſ- 
agreeable, and even of the pleaſant ſenſa- 
iations, would not be of much ule here; 
and the enumeration of the uneaſy and 
painful, though much more intereſting, 
belongs to the pathology. However, we 
think it proper to deliver here the few fol- 
lowing propoſitions. 


LXXIV. 


Senſation and action, within certain li- 
mits, are always deſired; and the want of 
ſenſation, or imperfect and indiſtinct ſen- 

2 D 3 ſations, 
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fations, are always uneaſy. In action of 


every kind, the ſenſations of debility and 
difficulty are alſo uneaſy. 


LXXV. 


In ſenſations of impreſſion, their being 
pleaſant or painful often depends on the 
degree of force in the impreſſion, allow- 
ance being made for the ſenſibility of the 
ſyſtem. 


LXXVI. 


As impreſſions, by being repeated, pro- 
duce weak ſenſations (LIV. ), impreſſions, 
at firſt painful, may, by repetition, be 
changed into pleaſant, and the pleaſant in- 
to inſi pid and uneaſy. Hence ariſes, with 
regard to moderate impreſſions, the plea- 
ſure of novelty, the deſire of variety, and 

| the 
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the defire of increaſing the force of pleaſant 
impreſſions. 


LXXVII. 


There is a condition of impreſſions, ren- 
dering them objects of defire or averſion, 
that cannot with certainty be referred to 
their force. This condition we call the 
quality of impreſſions. 


LXXVIII. 


Impreſſions are often rendered objects of 
deſire or averſion, by combination, ſucceſ- 
ſion, and relation. 


LXXIX. 


No ſenſations ariſe originally in the 
mind, without a previous change in the 
ſtate of the body. | 
5 1 IXXX. 
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LXXX. 


— 


Certain impreſſions, and certain ſtates of 
the body, like to thoſe which produce the 
ſenſations of conſciouſneſs, may both of 
them act upon the nervous ſyſtem, without 
producing any ſenſation. 


8E CT. 
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FL oO 1 


CHAP, II. 


Or THE ACTION OF MOVING FIBRES. 


# 
# 


1 

HE moving fibres (XXIX. 4.), ſo far 
00 as yet known, are of one kind only, 
and the ſame every where, as in the moſt 
commonly known muſcles. Hence, the 


terms moving and muſcular fibres are of 
the ſame import. 


LXXXII. 


— 
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LXXXII. 


A muſcular fibre is ſuppoſed to have a 
peculiar organization, different both from 
that of the ſimple ſolid fibre, and from that 
of the medullary fibres in every other part 
of the nervous ſyſtem; but wherein that 
peculiarity of organization conſiſts, is not 
yet aſcertained. 


LXXXIII. 


A muſcular fibre is endued with a con- 
träctility, which is different from that of 
the ſimple ſolids, or of any inanimate 
elaſtics, eſpecially in this, that the contrac- 
tion of a muſcular fibre is excited by cau- 
ſes which do not affect theſe others. For, 
the contraction of a muſcular fibre is ex- 
cited by being extended; and a contrac- 
tion is produced, whilſt the ſtretching 
. Power 
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power continues to be applied. The ſame 
contraction 1s alſo excited by various ap- 
plications, whoſe mode of action we do 
not perceive; but we know them to be 
ſuch as do not affect inanimate elaſtics. 

In reſpect of theſe cauſes by which it 
may be excited, the contractility of muſ- 
cular fibres hath been called IRRITABI- 
LITY. | 


LXXXIV. 


The force of contraction in muſcular 


fibres is often much greater than that of 
the cauſes exciting it. | 


LXXXV. 


The contractility of muſcular fibres 
(LXXXIII). appears eſpecially in living 
bodies, ceaſes with life, or ſoon after, 


and is probably never produced but with 
| life. 


64 PHYSIOLOGY. 
life. Hence it is, that, by ſome writers, 
it is called the VITAL POWER; and the 
muſcular fibre endued with it, the LIVING 
SOLID. Gaub. Patholog. 169, 170. 
| LXAXVI. © 

The contractility (LXXXIII. LXXXIV. 
and LXXXV. ) hath been ſuppoſed to be- 
long to muſcular fibres, independently of 
their connection with the other parts of 
the ner vous ſyſtem; and, upon that ſup- 
poſition, it hath been called the vis int. 
We ſhall call it the INHERENT POWER; 
Haller. Prim. lin. 400. e 


ILXXXVI. 


I be contraction of muſcular fibres can 
be excited by applications made to other 
parts of the nervous ſyſtem, as well as to 
che muſcles; and, as the effects of thoſe 

ap- 
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applications made to the other parts of the 
nervous ſyſtem can be prevented by liga- 
tures made upon the nerves between the 
place of application and the muſcle to be 
moved, it is concluded, chat the contrac- 
tion of muſcular fibres can be excited by 

a power communicated to them by a mo- | 
tion propagated along the nerves. This 
power 1s called the NERVOUS POWER. 


LXXXVIII. 


The nervous power (LXXXVII.) is 
commonly determined to motion by the 
will. This we ſuppoſe to act in the brain 
only (XXXIII.), and to depend upon ſen- 
ſation, and other modifications of thought; 
and this power, which 1s to be chiefly re- 


ferred to the mind, and acts in the brain 
only, we name the ANIMAL POWER. 


LX. 
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LXXXIX. 


The facility with which the contraction 
of muſcular fibres can be excited, and the 
force with which it can be performed, are 


to be diſtinguiſhed. The firſt we name 


the MOBILITY, the laſt the VI GOUR, of 


muſcular fibres. Both have been con- 


founded under the name of Irritability. 


XC. 


The mobility and vigour of muſcular 
fibres (LXXXIX.) can both of them be 
increaſed or diminiſhed by various means. 


Whatever can excite the contraction of 
muſcular fibres is called a STIMULUS; 


and, in general, the means of exciting con- 
traction are called STIMULANT POW- 
ERS. The means diminiſhing the mo- 


bility and vigour of muſcular fibres are 


called SEDATIVE POWERS. 


I = XCl. 
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KCL 


The inherent power (LXXXVI.) is ſup- 
poſed to be more vigorous, moveable, and 
permanent, in certain muſcular fibres than 
in others. 5 | 


XCII. 


The inherent power, or the contraction 
dependent upon it, can be excited by cer- 
tain applications made either to the muſ- 
cles themſelves, or to the nerves connected 
with them; and, in either caſe, the effects 
of ſuch application are ſo exactly the ſame 
as to allow us to conclude, that the matter 
in the nerves, and in the muſcular fibres, 
is of the ſame kind. | 


XCIII. 


The muſcular fibres are ſenſible to vari- 
ous impreſſions, and are otherwiſe organs 
of 
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66 PHYSIOLOGY. 


of the ſenſations of conſciouſneſs (XL. 4. 5.) 
From this alſo, it is preſumed, that the 


muſcular fibres conſiſt of the ſame matter 
which is the ſubject of ſenſe in other parts 
of the nervous ſyſtem ( XXXIX.) 


XCIV. 


From XCII. XCIIL and other conſi- 
derations, we think it probable, that the 


muſcular fibres are a continuation of the 


medullary ſubſtance of the brain and 
nerves, as alleged XXIX. 
XC. 

Though the muſcular fibres conſiſt of 
the ſame kind of matter as that in the 


nerves, the latter ſhow no contractility, 


becauſe they have not the peculiar or- 


ganization (LXXXII.) of the former. 


XCVI. 
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* 


The nervous power (LXXXVII.), and 
che inherent (LXXXVI.), may ſubſiſt for 
ſome time without any connection of the 
nerves or muſcles with the brain; and 
they ſubſiſt alſo in entire bodies for ſome 
time after life has ſeemingly ceaſed. Both 
powers, however, are ſeemingly of equal 
duration in theſe reſpects; and neither 
power ſeems to ſubſiſt long but in entire 
and living bodies. 
XCVII. 

From what is ſaid (XCIL—XCVI,), it is 
probable, that the nervous and the inhe- 
rent powers are ſomewhat of the ſame na- 

ture; and it is alſo probable, that, in en- 

tire and living bodies, both the nervous 
and inherent powers have a conſtant de- 


pendence upon the animal (LXXXVIII.) 
ft E  XCVIN, 
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\ 


XCVIII. 


The contraction of muſcular fibres does 
not depend immediately on the motion of 
the blood, as it ſubſiſts in many animals 
after all motion of the blood has ceaſed. 


xClx. 


The contraction of muſcular fibres does 


not depend on the inflation of veſicles, or 


other ſuch analogous ſtructure, as the 


fhortening of the fibres in contraction 1s 


often greater than take place in ſuch ſtruc- 
ture. | 


C. 


As the force of coheſion in the muſcular 
fibres of living animals is much greater 
than in thoſe of dead ones, it is probable 
from this and other conſiderations, that 

| | the 
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the cauſe of muſcular contraction is an in- 
creaſe only of that ſame power which gives 
the contractility of the ſimple ſolids, and of 
other inanimate elaſtics ; Haller. Prim, Lin. 
407. 408. | 
IF this is true, it will alſo explain why 
the force of coheſion in muſcular fibres is 
greater than that of the medullary fibres 
in any other part of the nervous ſyſtem, 
though both kinds of fibres (by XCIV.) 
conſiſt of the ſame kind of matter. 


Cl. 


In living and healthy animals, the muſ- 
cular fibres have a conſtant tendency to 
contract; and this tendency we call their 


' TONE, or TONIC POWER. 


CII. 


| The tonic power of muſcular fibres ne- 
5 ceſſarily 
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72 PHYSIOLOGY. 
ceſſarily ſuppoſes their being conſtantly in a 
ſtate of extenſion beyond their natural or 


moſt contracted ſtate; and in this ſtate they 
are conſtantly kept by the action of antago- 


niſt muſcles, by the weight of the parts 
they ſuſtain, by fluids diſtending the cavi- 
ties they ſurround, and by their connection 


with ſuch diſtended cavities, particularly 


the blood -veſſels. 


CIII. 


9 


As the diſtention of muſcular fibres (by 


LXXXIII.) proves a ſtimulus (XC. ), we 


conclude, that the tonic power in them 
will ceteris paribus be in proportion to the 
degree of tenſion (CII.) 


CIV. 


If the inherent power (as in XCVII.) is 
in dependenence upon the nervous and 
. ani- 
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animal powers, and theſe may be increaſed 
or diminiſhed by various means, the tonic, 
as a part of the inherent power, muſt in 
ſome meaſure be in proportion to the ſtate 
of the nervous and animal powers. 


C. 


If the tonic power of any muſcular fibre 
depends more upon its ſtate of tenſion 
(CIII.) than upon the ſtate of the nervous 
and animal powers (CIV.), ſuch fibres will 
be more affected by changes in the ſtate 
of tenſion, than by changes in the ſtate of 
che nervous and animal powers; and on 
the contrary, &c. 


CVI. 


The force of contraction, or the vigour 
of muſcular fibres, will be always as the 
force of ſtimulus, and the vigour of the 

. FE 3 — ani- 


T 
| 
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animal, nervous, and inherent powers 
taken together. 


CVII. 


The mobility of muſcular fibres 

(LXXXIX.) ſeems often to be increaſed 
by cauſes which weaken their vigour; 
and, therefore, it is induced by the dimi- 
nution of tenſion, and by cauſes weaken- 
ing the animal, nervous, or inherent pow- 
ers. 


The ordinary contraction of mufcular 
fibres is diſpoſed ſpontaneouſly to alter- 
nate with a relaxation or extenſion of the 
fame. . | 


\ 


CIX. 
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/ 


CIX. 


In the ſtraight muſcles and in the heart, 
the alternate contractions and relaxations 
readly take place; and that though a ſti- 


mulus is conſtantly applied: but in muſ- 


cular fibres ſurrounding cavities, as in the 
alimentary canal, bladder of urine, &c. 


.the alternate motions do not appear, unleſs 


a portion of the fibres is cut out, and ſepa- 
rated from the reſt. 


Wo 


From a difference in the ſtate of s matte 


contracted by inherent power, while the 


member it ſuſtains is moved by external 
force, and that of the ſame muſcle con- 
tracted by the power of the will, we per- 
ceive that in the muſcles there may be 
2 ſtate of relaxation without their exten- 
on, 
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CXI, 


There is a ſtate of the contraction of 
muſcles that is not diſpoſed ſpontaneouſly 


to alternate with relaxation, and in which 
too the fibres do not eaſily yield to extend- 


ing powers applied: Such a ſtate of con- 
traction is called a SPASM. 


XII. 


When muſcles are excited to contraction 
by preternatural caſes, and are contracted 
with unuſual velocity and force, and eſpe- 


cially when the contractions, alternating 
with relaxation, are frequently and pre- 


ternaturally repeated; ſuch motions are 


called CONVULSIONS. 


If the contraction of muſcles are exert- 


ed 
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ed with unuſual force, and ſuch contrac- 
tions are often repeated, they in a ſhort 
time become unealy and weaker ;- and 
though coutractions are not exerted with 
unuſual rorce, if they are often repeated, 
and for a long time, without an interval of 
reſt, they alſo become uneaſy and weaker, 


CXIV. 


Within certain bounds, with reſpect to 
force, frequency, and duration, the con- 
traction of muſcles, by being repeated, is 
performed with more facility and force. 


CXV. 


Are not the contractions of muſcles pro- 
duced by the action of the animal power; 
thoſe which are more eſpecially liable to 

a become uneaſy and weak by frequent re- 
petition? : 
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8 E CT. II. 


CHAP. III. 
Or THE FUNCTIONS OF THE BRAIN. 


CXVI. 


ROM the effects of ligatures made up- 
on the nerves, and of the deſtruction 
of their continuity, it appears, that, in 


their entire ſtate, motions may be commu- 
nicated from the brain to the other parts of 
the nervous ſyſtem, and from the latter to 
the former; and, from the. ſame experi- 
ments it appears, that the brain (XXIX. 1.) 
| 18 
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is the organ of ſenſation and volition, and 
of the ſeveral intellectual operations inter- 
vening between theſe: All which is con- 
firmed by the effects of the organic affec- 
tions of the brain upon the intellectual fa- 
culties. | 1 


CxvlI. 


The brain is thus the ſenſorium or cor- 
poreal organ, more immediately connected 
with the mind; and, ſo far as a corporeal 
organ is employed, all the operations of 
thought ariſing in conſequence of ſenſation 
are operations of the brain, and are modi- 
fied by its various condition; Boerb. Inf. 
Med. 581. Haller, Prim. Lin. 570. Gaub. 
Path. Med. 523. See afterwards (CXXII.) 


CXVIII. 


As certain impreſſions act on the ner- 
vous 
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vous ſyſtem, without producing any ſen- 


ſation (LXXX.); and as, at the ſame time, 


there is hardly any communication be- 
tween the different parts of the nervous 
ſyſtem, but by the intervention of the 
brain; it is from hence alſo probable, that 
the brain, by its organization, is fitted to 
propagate the motions ariſing in one part, 
to the other parts of the nervous ſyſtem; 
and, as theſe mechanical communications 
produce different effects, according to the 


different ſtate of the brain itſelf, we, upon 


the whole, conclude, that the brain is a 
corporeal organ ſuſceptible of various con- 
ditions, and thereby of conſiderable in- 


fluence in moſt of che phenomena of the 


nervous ſyſtem. | 


++ 4 + 


The action of the brain, in moving the 
ſeveral _ of the body, is excited by 
| various 
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various cauſes, or by the ſame cauſes i in 


different circumſtances. 

1. It is eſpecially excited by the WILL, 
directing the motion of certain parts as 
means to an end. 

As the motion of certain parts is adap- 
ted to various purpoſes, we are conſcious 
of willing theſe purpoſes, as they occaſion- 
ally occur, and ſo far alſo of the motion 
of the parts concerned in them: but, 
where the motion of the parts is connec- 
ted with one ſenſation, or a few only, the 
motions required follow theſe fenſarions 
without our being conſcious of ſpecially 
willing them; and, unleſs we have con- 
tinued the practice of adapting the mo- 
tions to different purpoſes, we loſe the 
power of doing ſo, and the motions be- 


come unavoidably connected with thoſe 


ſenſations which, for a long time, had a- 


lone given occaſion to them. In moſt of 


the inſtances of what are called VOLUN=- 
TARY 
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TARY MOTIONS, we are conſcious of 
willing the end propoſed, more than the 
motions excited; and, of the motions 
Ut produced, we are conſcious chiefly of 
| X thoſe of a whole member, or of the gene- 
ral effect, and very little of the many par- 
ticular motions that concur to produce it. 
i We are never conſcious of the particular 
5 muſcles employed. 
2. The action of the brain is excited by 
the more general and vehement volitions 
named EMOTIONS and PASSIONS. 
Upon occaſion of theſe, the conſciouſneſs 
of willing the particular motions produced 
is always much leſs diſtin, and in many 
caſes. is not at all perceived. Of the laſt 
kind are, particularly, moſt of the expreſ- 
ſions of the paſſions in the countenance 
and geſture. 
3. By the diſpoſition of human Nature 
to IMITATION. This imitation is ſome- 


times involuntary, often without conſciouſ- 
neſs; 
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neſs ; and the conſciouſneſs which takes 
place is often of the general purpoſe only, 
without that of the particular motions 
produced; or, at leaſt, it is of theſe . 
as a general effect. 

4. By APPETITES or deſires, directed 
to certain external objects, and ariſing from 
ſenſation, without any reaſoning directing 
to an end; at leaſt, without any other end 
in the firſt inſtance but that of the grati- 
fication of the deſire. 

5. By certain PROPENSITIES or deſires 
to remove an uneaſy or painful ſenſation, 
in conſequence of which motions are ex- 
cited, which are not directed to any exter- 

nal object, but confined to the body itſelf. 
Theſe motions are not foreſeen; nor are 
we ever conſcious of willing any thing, but 
the general effect. Of this kind, the chief 
are the motions of ſneezing, coughing, 
ſighing, hiccuping, vomiting, voiding 
urine and feces, yawning, ſtretching 
2 7 (Pan- 
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(pandiculatio), and thoſe motions of reſtlefſſ- 
neſs and inquietude which pain and un- 
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eaſineſs produce. Weeping and laughing 


are expreſſions of emotion and paſſion. 


In all theſe, as well as in the motions of 
Ne 4. ſome volition is concerned, not only 
as they can often be prevented by another 
volition preſenting itſelf; but, beſides, as 
the ſeveral motions which occur in execu- 


ting theſe propenſities are more or fewer, 


and more or leſs forcible, according to the 
vehemence of the propenſity or effort. 


Very often the ſtimulus to theſe propen- 
ſities is irrefiſtible; and, unleſs the peculiar 


ſtimulus is preſent, the motions cannot be 
produced by any volition. | 
6. By certain internal impreſſions ariſing | 
from the exerciſe of the functions of the 
body itſelf, which produce no ſenſation, | 


nor produce motions of which we are con- 


ſcious, except when exerciſed in an unuſual 


manner. Such are the cauſes of the mo- 
I . tions 


PHYSIOLOGY. 85 
tions of the heart and arteries, of the or- 
gans of reſpiration, of the ſtomach, inte- 
ſtines, and perhaps of many other parts. 
With regard to moſt of theſe motions, it 
may be ſuppoſed, that they are the me- 
chanical effects of their ſeveral cauſes, act- 
ing upon the inherent power of muſcular 
fibres (LXXXVI.): but it is ſufficiently 
certain, that they alſo depend upon an 
action of the brain; and the effects of paſ- 
ſions, as well as the effects of deſtroying 
or compreſſing the nerves of the organs 
concerned, are proofs of it. 
The motions mentioned in this article 
are commonly ſuppoſed not to be accom- 
panied with any volition of which we 
are diſtinctly conſcious. This perhaps is 
not ſtrictly true with regard to moſt of 
them ; and, ſo far as it is, it may be im- 
puted to that repetition which deſtroys 
conſciouſneſs (LV. ): But neither can we 
entirely adopt this explanation; as theſe 
5 motions, 
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motions, which are intended to follow one 
ſtimulus only, may be ſuppoſed to require 
no exerciſe of volition, as in the caſe of the 
heart, arteries, and alimentary canal, while 
the action of reſpiration, as adapted to va- 
rious purpoſes, continues to be a voluntary 
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motion. 
7. By various occaſional impreſſions of 


external bodies, and by various occaſional 
ſtates of the ſyſtem, or of its particular 
parts which excite motions, not only in 
the parts to which the impreſſions are im- 
mediately applied, but alſo in diſtant parts, 
on which they can operate only by the in- 
tervention of the brain. Some of theſe 
cauſes operate with, others without, ſenſa- 


tion or volition, 
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In all, or any of theſe cafes in which the 


action of the brain takes place, we do not 
per- 
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perceive the manner, that is, the mechani- 
cal means, by which the ſeveral cauſes 


produce their effects; and we perceive only 


an inſtitution of our Maker, eſtabliſhing 


a connection between the ſeveral cauſes 


and the motions which enſue. At the 
{ame time we, for the moſt part, perceive, 
that the connections eſtabliſhed are ſuited 


to the purpoſe of the animal ceconomy z 


and particularly, to the purpoſe of ſupport- 
ing the ſyſtem in a certain condition for a 
certain time, and of averting what might 


hurt or deſtroy it. This conſtitution of 
of the animal œconOmy we call NATURE; 


and every where in the ceconomy we per- 


ceive the ves conſervatrices and medicatri= 
ces nature, ſo juſtly celebrated in the ſchools 


of phyſic. 
CxxI. 


It is in conſequence of this conſtitution, 
OE. that 
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that not only impulſe, and other cauſes 
which may be ſuppoſed to produce motion, 
do accordingly excite motions in the ani- 
mal ceconomy ; but that alſo many cauſes 
which ſeem to diminiſh motion, do, how- 
ever, produce an increaſe of motion in ani- 
mal bodies. Thus ſeveral paſſions which, 


in their firſt tendency, diminiſh motion, 
ſeveral propenſities ariſing from debility 


and difficulty of action, the abſence of 


. uſual impreſſions, evacuations, and other 


cauſes of relaxation, cold and narcotic 
powers, are all of them cauſes of conſider- 
able motions ariſing in the animal ſyſtem, 


CXXII. 


As the mechaniſm of the brain, ſuited 
to its ſeveral functions, is not at all per- 
ceived (CXX. ); and, at the ſame time, as 
very few of theſe functions are carried on 
without ſenſation and volition, it muſt ap- 

pear 
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_ pear from this, and many other conſidera- 


tions, that the mechaniſm of the brain 
(CXVII.) would not be ſufficient for the 
purpoſe, without being united with a ſen- 
tient principle, or mind, that is conſtantly 
preſent in the living ſyſtem. But, at the 


| ſame time, it is with little probability al- 


leged, that the adminiſtration of the cor- 
poreal functions is entirely directed by the 
mind acting independently of the body, 


and with intelligence perceiving the ten- 


dency of impreſſions, and exciting ſuch 
motions as may favour che beneficial, or 
obviate the hurtful tendency of all cauſes 
acting upon the body. | 

We are certainly conſcious of no ſuch 


adminiſtration. Many impreſſions have 


their effects without ſenſation or volition, 
In moſt caſes where volition takes place, 
it is very general, with little conſciouſneſs 
of the motions excited, and none at all of 
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the organs employed. The force of im- 
preſſion 1s every where abſolute; and it 1s 
according to the force of impreſſion, and 
other mechanical conditions of the ſyſtem, 
that the motions excited prove either ſa- 

lutary or pernicious. The general prin- 
ciple, therefore, is ill- founded; it is not 
neceſlary, (vide Stabl. Pref. ad Junker, 
Conſp. Med.); it can be of no uſe, and may 
be hurtful to the ſyſtem of phyſic. 


CXXIII. 


The action of the brain is often deter- 
mined and regulated by cuſtom and habit; 

that is, by laws eſtabliſhed by frequent and 

uniform repetition. See above XLIII. LIV. 
LV. LVI. 5. LX. z. LXVIII. and LXX. 
for the effects of cuſtom on ſenſation, and 
CXIV. for one effect of it on the action 
of moving fibres. It is now to be ob- 
ſeryed further, 1. That cuſtom determines 
the 


— IIS I = S = VS," : — — — - = 
— — — — — — — — Thy Ty bs —— ah — — — * - . — 2 
— — 2 — — 5 5 : . — — — — d ET AIRED: — 
— 2 — F * ILY] FEES . — > — wh 3 - þ . — — 1 
. —— . cc dS a et COR < : : — 
3 ” 


88 
* cy I” 


z 
* 
i 
1 
T1: 
1 
. 
i} 
FE 1» 
F 
1 
1 | 
ih 
i. $2 
= YT 
* 
air 
19 
1 
i 
1 
11. 
„* 
1 
Vit 
f 
11 
2 1 
" 
1 
14 
41 
1438 
* 
iy 
2! 
* 
Fink 
Oi 
10 
4. 
Ai * 
64 
WA 
1 
18 
7 
4 
' 
. 
14 
10 
1 
1 1 
T9 
: 
F ith 
$7 
: * 
1 
14 
"TY: 
17 
1 
* 
19 
FI: 
Fi 
in 
9 
1198; 
15 
nyt 
% 
900 
8-1 1585 
10 
1444 
£ 
't 
(1-44 
105 
Un 
th 
ia; 
Y 
105 
4 
137 
4 4, 
FL, 
6 
F 
1. 
* 
45 
i 
* 
1 
1 
19 
[ 
= 
IP 
3\ 
pi 
* 
5 
* 
11 
Fj 
xy 
At 
2] 


ETD = _ 2 3: YE : — I.” ; * 
. . ꝙ LITRES — — — — 
e - 5 = = 
A+. WIRES cf 3 — 
— > Ls 32 K 2 — 


— — 


2 r — 
e 
——— — 
— — — — 
2 ris — — — 
— — — 9 
— > OS > r ere Rae 
— —-„ ee 
—— — — — — — - 
SE, - - 7 
2 


2 — — U —— 
— Pom «! — ͤ 
n ——— =) — 


PHYSIOLOGY. 97 


the degree of tenſion (CII. CIII.) neceſſary 
to the action of muſcular fibres. 2. That 


cuſtom aſſociates motions with ſenſations, 


which are not otherwiſe their cauſes; fo 


that the renewal of the ſenſation, or of 
its idea, renews alſo the motion. 3. That 


cuſtom aſſociates different motions, ſo that 


they cannot be ſeparately performed, tho' 


not originally, nor neceſſarily connected. 


4. That cuſtom determines the degree of 


force and velocity with which motions can 
be performed. 5. That cuſtom deter- 


mines the order of ſucceſſion in aſſociated 
motions, and the velocity with which they 


hall ſucceed one another. 6. That cu- 
ſtom eſtabliſhes the periodical return of 
certain ſenſations and motions, not origi- 


nally neceſſary to the ceconomy. 7. That 


cuſtom fixes an exact period for the return 


of certain ſenſations and motions, which, 


by the laws of the ceconomy, are diſpoſed 
to return at intervals otherwiſe undeter- 
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mined. Theſe laws, which may be eſta- 


bliſhed by cuſtom, are, many of them, 
with difficulty avoided; they are often 


_ rigidly fixed, have a conſiderable influence 


on the aQion of the brain, and govern the 
revolutions of the animal ſyſtem. Thus, 
any cauſes producing a deviation from the 
uſual degree of force and velocity (N 4.) 
are apt to deſtroy the meaſure of it alto- 
gether; and, in like manner, cauſes pro- 


ducing a deviation from the uſual order 


and velocity in the ſucceſſion of motions 
(Ne 5.) are apt to deſtroy the power of 
the mind i in following that order, or in 


giving any meaſure to the ſeveral motions 


which {hould be performed; and perhaps, 
in this way, the effects of debility, of ſeve- 


ral paſſions, and of ſurpriſe, are in ſome 


meaſure explained. 


CXXIV, 
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CX XIV. 


The brain ſeems, by its conſtitution, to 
be diſpoſed to the alternate ſtates of reſt 
and activity; as appears in the alternate 
ſtates of ſleep and waking, which conſtant- 
ly take place in every animal: but wherein 
this conſtitution conſiſts, it is difficult to 
diſcover. Fi} 


CXXV. 


The moſt common opinion is, that the 
brain is a ſecretory organ, which ſecretes a 
fluid neceſſary to the functions of the ner- 
vous ſyſtem; that this fluid is alternately 
exhauſted and recruited, and thereby gives 
occaſion to the alternate ſtates of ſleep and 
waking. But this ſuppoſition is attended 
with many difficulties. 1. It is probable, 
that the nevous fluid exiſted in the animal 
embryo, before the action of the heart, or 


any 


/ w 
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any ſecretory function, could take place, 
2. In animals which during the winter 
ſuffer a temporary death, ſuch as bats, 
when by heat they are again reſtored to 
life, the vital power of the ſolids is re- 
ſtored before the fluidity of the blood. 
3. The nervous fluid ſubſiſts in the 
nerves and muſcular fibres long after 
they are ſeparated from the brain, and 
often when cut into many {ſmall parts. 
4. Though it be true that the brain is a 
ſecretory organ, the fluid ſecreted may be 
deſtined to another purpoſe; and ſo far as 
we underſtand that purpoſe, the fluid fit for 
it, muſt be unfit for the purpoſe of ſenſe 
and motion. 5. There 1s no appearance, | 
in any part of the nervous ſyſtem, of pro- 
viſion made for an occaſional accumulation 
of the ſecreted fluid; nor is there any evi- 
dence of its actually taking place. 6. The 
phenomena of ſleep and waking do not 
correſpond with ſuch a ſuppoſition ; as 

4 leep 
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ſleep often takes place when the ſe- 
creted fluid muſt be copiouſly preſent, 
and waking can be protracted when the 
fluid is exhauſted much beyond its uſual 
meaſure. 7. Both ſtates are induced by 
many cauſes, which can hardly be ſup- 
poſed to act upon ſecretion, 


CXXVI. 


A certain compreſſion of the brain can 
produce a ſtate of the ſyſtem reſembling. 
fleep; but that ſtate is in ſome reſpects, 
different from that of ordinary fleep ; 
And it does not by any means appear, 
that natural and ordinary ſleep depends 
upon any compreſſion of the brain. 


CxXXVII. 


Asa it is therefore probable that ſleep and 
waking do not depend upon a different 
| quantity 
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quantity of the matter of the nervous fluid 
for the time preſent in the ſyſtem (CXXV.), 
or upon any cauſes interrupting its motion, 
while the condition of the matter remains 
the ſame (CXXVI.); we are diſpoſed to 
believe, that thoſe ſtates of ſleep and wa- 
king depend upon the nature of the ner- 
vous fluid irſelf capable of becoming more 
or leſs moveable ; that it is chiefly in the 
brain ſuſceptible of theſe different condi- 
tions; and that, eſpecially by its condition 
there, it has its more general effects on the 
whole ſyſtem, 


CXXVIII. 


This may perhaps be confirmed by con- 
ſidering the remote cauſes of ſleep and wa- 
king: And it appears, that cold, the ab- 
ſence of impreſſions, attention to a ſingle 
| ſenſation, or to ſenſations that have' no 
conſequence in thought or action ; the 

finiſhed 
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| finiſhed gratification of all vehement de- 
ſires, ſedative ſenſations and impreſſions, 
evacuations, relaxation, and any violent, 
frequent, or long continued exerciſe of 
the animal power; are all of them, ſeve- 
rally or together, cauſes inducing ſleep. 


c + a 


On the other hand, it appears, that a 
certain degree of heat, all ſenſations of im- 
preſſion, impreſſions analogous to thoſe 
which produce ſenſation, all ſenſations 
which lead to thought and action, and the 
increaſed impetus of the blood in the veſ- 
ſels of the brain, are all of them cauſes fa- 
vouring or inducing a ſtate of waking. 


CXXX. 


As moſt of the cauſes CXXVIII. are 
evidently ſuch as diminiſh motion in the 
Es brain, 
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brain, and thoſe of CXXIX. are ſuch ag | | 
increaſe it; it is from thence probable, 
that the nervous fluid in the brain is truly 
capable of different ſtates or degrees of mo- 
bility, which we ſhall call its ſtates of EX- 
CITEMENT and COLLAPSE ; bur, with- 
out intending, by theſe terms, to expreſs 
or determine any thing with regard to the 
nature of the nervous fluid, or wherein its 
different ſtates conſiſt. 


CXXXI. 


his ſubject may be further illuſtrated, dy 
obſerving, that the excitement of che brain 
| appears to be 1n very different degrees on 
different occaſions. It ſeems to be greateſt 
in certain maniacs endued with uncom- 
mon ſtrength, reſiſting the force of moſt 
impreſſions, and with the utmoſt difficulty 


admitting ſleep. . 


CXXXII 
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CXXXII. 


A leſſer degree of excitement occurs in 
the ordinary ſtate of waking men in health, 

when the excitement is total with reſpect 
to the functions of the brain, but readily 
admitting of ſleep. This excitement may 
be conſidered as of two kinds; either as it 
reſpects the vigour, or as it reſpects the mo- 
bility of the ſyſtem: And theſe different 
ſtates of the brain are expreſſed in the body, 
by ſtrength or debility, alacrity or ſluggiſh- 
neſs ; and in the mind, by courage or timi- 
dity, gaiety or ſadneſs. 


CXXXIII. 


A degree of collapſe takes place in the 
caſe of natural ſleep, when the collapſe 
prevails ſo far as to ſuſpend very entirely 
the exerciſe of the animal functions; and, 


though the exerciſe of the vital and natu- 
| ral 
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ral continue, they are conſiderably weak= 
ened. The partial collapſe that may take 
Place in the brain diſcovers itſelf by the 
delirium which appears in a ſtate that of- 
ten occurs as intermediate between ſleep 
and waking; and even in fleep the collapſe 
with reſpect to the animal functions, takes | 
place more leſs entirely; whence the ſleep 
is with or without dreaming, and the 

dreaming is more or leſs active. 


CXXXIV. 


A ſtill greater degree of collapſe takes 
place in the caſe of ſyncope; in which 
it is ſo great, as to ſuſpend the exerciſe 
of the vital functions concerned in the 
circulation of the blood, notwithſtand- 
ing the force of habit in theſe, and their 
being expoſed to conſtant ſtimuli. Here 
the collapſe may be very conſiderable; but 
there {till remains ſome degree of excite- 
I ment 
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ment while the brain can be acted upon 


by ſtimuli, which act only on vital pow- 


ers, and while its uſual excitement is ſtill 


recoverable by ſuch ſtimuli. 
CXXXV. 
If the collapſe is ſtill more complete and 
irrecoverable, it is the ſtate of DEATH. 
CxXXVI. 


From what is now ſaid of che excite- 
ment and collapſe of the brain, it will ap- 
pear, that we ſuppoſe LIFE, ſo far as it is 


corporeal, to conſiſt in the excitement of 


the nervous ſyſtem, and eſpecially of the 


brain, which unires the different parts, and 


forms them into a whole. Burt, as certain 


other functions of the body are neceſſary to 
the ſupport of this excitement, we thence 
"8 leamn, 
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to its ſtate in the brain and extremities ; 
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learn, that the cauſes of death may be of 
two kinds; one that acts directly on the 
nervous ſyſtem, deſtroying its excitement; 
and another that indirectly produces the 
ſame effect, by deſtroying the organs and 


functions neceſſary to its ſupport. Of the 


firſt kind are chiefly the cauſes of ſleep 
operating in a, higher degree; as cold, ſe- 
dative paſſions, poiſons, and all cauſes of 


very violent excitement. 


CXXXVII. 


This ſubject may receive ſtill further 
illuſtration from conſidering the ſtate of 
the other parts of the nervous ſyſtem with 
reſpect to excitement and collapſe. In the 
nerves ſtrictly ſo called (XXIX. 2. ), we do 


not know that the nervous fluid ſuffers any 


change, but what is exactly correſpondent 


and 
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and therefore the only difference of the 
ſtate of the nerves to be taken notice of is 
their being more or leſs free (XXX.) 


CXxxXVIII. 


In the ſentient extremities of the nerves 
(XXIX. z.), a difference of the ſtate of the 
nervous fluid ariſes from the ſeveral cauſes 
mentioned (LVI. 2. 3. 4. and 5.), which 
give a different degree of ſenſibility; and 

it 18 probable, that theſe different ſtates of 
the ſentient extremities are analogous to 
the different degrees of excitement in the 
brain. 


C XIII. 


The moving extremities, or muſcular 
fibres (XXIX. 4.), may alſo be in a differ- 
ent condition with reſpect to excitement. 


It is probable, that their conſtitution is 
b G 2 5 ſuch 
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ſuch as to admit of a higher degree of ex- 
eitement than any other portion of the 


nervous ſyſtem; and that upon this their 
contractility depends. But, whatever is in 
this, we perceive very clearly, that the con- 
dition of muſcular fibres may be varied by 


cauſes affecting their tonic power (Cl.), or 
their vigour and mobility (LXXXIX.), and 


by the effect of cuſtom (CXIV.); and it 
is probable, that the ſtates produced by 
theſe cauſes are analogous to the different 
degrees of excitement in the brain (CX XX.) 
and inthe fentient extremities(CXXXVIII) 


and thus the ſeveral parts of the nervous 
ſyſtem (XXIX.), as they conſiſt of the ſame 
kind of matter (XCIV. ), are alſo ſubject to 


fimilar conditions. 5 


Cx. 


The beginning of motion in the nervous 
fyſtem is moſt commonly accompanied 
2 . with 


of volition produced under the different 
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with ſenſation, and the force of this in 
producing its ſeveral effects is more or leſs, 
1. According to the force (XLII.), quality 
(LXXVII.), and novelty (LIV.) of im- 
preſſion. 2. According to the ſenſibility | 
of the ſentient extremity and brain (LVI.) 


OSS aig <A wa? ro er RA Ee ee —— — * * 
- 


3. According to the ſtate of attention 
{XLVII.) Theſe ſeveral cauſes often con- 
cur, frequently balance one another, and ly 
are always to be conſidered together. | l 


9. 5 s 
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The effect of ſenſation is commonly that 
of exciting the action of the brain; and 
this is generally according to the degree 


_ circumſtances mentioned in CXIX. 


CXLII. 


The action of the brain excited by vo- 
1 lition 
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lition or-other cauſes, is determined to par- 
ticular parts of the body, moſt conſtantly 
by the connections eſtabliſhed in the ſy- 
ſtem (CXX. ), but alſo occaſionally, by ac- 
quired habits, or the greater mobility of 
certain parts. 


CXLIII. 


With regard to the connections eſta- 
bliſhed in the ſyſtem (CXX. CxXI.) it is 
to be obſerved, as of great conſequence in 
pathology, that certain parts of the body 
which have a common function and con- 
ſtitution, have thereby a peculiar relation 
to the brain, ſo as to be more liable to be 
affected by the different ſtates of it, and in 
their turn by the difference of their n 
tion to affect the brain. Such are, eſpe- 
cially, the organs of voluntary motion; 
the alimentary canal, and eſpecially the 
ſtomach ; the circulatory ſyſtem, and par- 

Aculeriy 


PHYSIOLOGY. 5 107 


ticularly the extremities of the veſſels on 


the ſurface of the body; the uterine and 
genital ſyſtem in females; and ſome others 
to be mentioned in the pathology. 


CXLIV. 


The communications of motion between 
the ſeveral parts of the nervous ſyſtem 
which have been mentioned as inſtances 
of a particular ſympathy between theſe 
parts, are very ſeldom to be explained by 
any contiguity or contact, either in the 
origin or courſe of the nerves of the com- 
municating parts; and more commonly 
they may be explained, by ſuppoſing the 
action of the impreſſion to be general with 


reſpect to the brain, and that the affection 


of particular parts depends upon the cauſes 
of determination (CXLII. CXLIII.) 


When the action of ſeveral parts, toge- 


ther or ſucceſſively, are neceſſary to pro- 
G 4 duce 
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duce one effect, theſe concur, though the 
ſtimulus exciting the action of the brain is 
applied to one ſingle part only; and com- 
monly no other cauſe of communication 
can be aſſigned, but the ſeveral motions 
being neceſſary to the exeeution of che vo- 
lition, propenſity, &c. ariſing from the ſti- 
mulus. 


CXLV. 


Theſe are the chief facts and laws rela- 
tive to the nervous fyftem. The whole 
might perhaps be illuſtrated, -and more 
exactly aſcertained, by a more particular 
inquiry into the nature of the nervous 
fluid; but we are not ſo confident in our 
opinion on this ſubject, or of the applica- 
tion it will admit of, as to deliver it here. 


SEC: 
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Or THE CIRCULATION OF THE BLOOD. 


= 


CXLVI. 


'- ſeems neceſlary to the excitement of the 
brain ; and for this, as well as other rea- 
ſons, it is, next after the function of the 
brain itſelf, the moſt important of the ani- 
mal œconomy. n 1 

On this ſubject, we ſhall conſider, 1. The 
courſe of the blood. A The powers by 


which 
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which the blood Is moved. 3. The laws 
and general circumſtances of the circula- 
tion. 4. Reſpiration as neceſſary to it. 
On all theſe ſubjects we ſuppoſe the 
anatomy of the parts to be known. 


K at 
CHAR I 
Or THE COURSE OF THE BLOOD. 


CXLVII. 


WOuxp 8 and hemorrhagies ſhow, 


that, in living bodies, the blood 
is in conſtant motion, and flowing into 
any one part from many others. 


cxI vil. 
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CxLVIII. 


In man, and other analogous animals, 
which have once breathed for ſome time, 
the courſe of the blood is very conſtantly 
in the following manner. 

From the left ventricle of the heart, the 


blood paſſes into the trunk of the aorta, 


and ſucceſſively into the following veſſels 
and cavities, viz. the branches of the aorta, 
the branches of the vena cava, the trunk of 
the ſame, the right auricle of the heart, the 
right ventricle of the ſame, the pulmo- 
nary artery, the pulmonary veins, the left 
N auricle of the heart; from which laſt it 
paſſes into the left ventricle of the heart to 
return again into the ſame courſe as be- 
fore. 
From all this, it appears, that in the ar- 
teries the uſual courſe of the blood is from 


the heart towards the extreme branches of 
theſe; 
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theſe ; and that, in the veins, the courſe is 
in the contrary direction, from the extreme 
branches towards the heart, 


* 


CXLIX. 


The courſe of the blood through the 
cavities of the heart, as above deſcribed, is 
not in a continued ſtream, but alternately 


Interrupted and free during the contrac- 


tion and dilatation of thoſe cavities, which 
alternately happen. Thus, while the left 
ventricle of the heart is in a ſtate of con- 
tration, the blood paſſes out of ir into the 
aorta ; but at the ſame time no blood 
paſſes into it from the left auricle, which 
is then dilated and filled by the blood flow- 
ing into 1t from the pulmonary vein. It 


1s only when the ventricle is emptied by 


contraction, and conſequently relaxed, that 
the blood paſſes into it from the auricle, 
urged by the contractions of the auricle 

| — and 
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and adjoining ſinus venoſus, which ſucceed 
immediately to that of the ventricle. Du- 
ring this contraction of the auricle and 
filling of the ventricle, no blood paſſes 
from the ventricle into the aorta, nor till 
a contraction of the ventricle ſucceeds in 
conſequence of its being filled. The ſame 
circumſtances take place with regard to 
the right ventricle and auricle of the heart, 
and preciſely at the ſame times ; for it ap- 
pears, that the two ventricles of the heart 
are contracted and relaxed at the ſame 
time; and, in like manner, the two au- 

ricles. 5 8 1 


„ 


That the courſe of the blood, as de- 
ſcribed CXLVII. and CXLIX. is its 


uſual and conſtant courſe, appears from 


inſpection of the heart in living animals; 
from the ſituation of the valves of the 
| | heart ; 
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heart; from the ſituation of the valves at 


the orifices of the aorta and pulmonary 
artery ; from the ſituation of the valves of 
the veins; from the effects of ligatures 
made upon the arteries and veins; from 
the effects of hæmorrhagies of the veins; 


from obſervations with the microſcope ; 


and, laſtly, from experiments of infuſion 


and transfuſion in living, and of injection 


in dead animals. 


CLI. 


This courſe of the blood is, however, 
in ſome parts, and upon ſome occaſions, a 
little changed. 1. In the penis, and ſome 
other parts, the blood does not paſs from 
the extreme arteries immediately into con- 
tinuous veins; but is poured out into an 
intermediate cellular texture, from which 
it is afterwards received by the extreme 
veins. 2. In the ſmall branches of the 
. aorta, 
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aorta, the blood does not move conſtantly 
in a direction from the heart towards the 
_ extremities ; but, in certain portions of 
them, is ſometimes retrograde to that courſe, 
In this, it is favoured by the anaſtomoſes 


frequent between the ſmall vellels, which, 


at the ſame time, prevent this deviation 
from being conſiderable or durable, while 
the action of the heart continues. 


CLII. 


In the courſe of the venous blood, there 
is alſo ſome variety. 1. In the ſmall veins, 
the blood is liable to have a motion retro- 
grade to its uſual direction (CXLVIII.), as 
in the arteries (CLI. 2.) 2. The blood, 
returning to the heart from moſt parts of 


the body, paſſes ſucceſſively from ſmaller 


into larger veins, by a ſeries of pretty re- 
gularly increaſing veſſels, till they form 


the vena cava entering the heart. But 
this 
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this is varied in the abdomen, where the 


- veins carrying the blood returning from 
every viſcus included in that cavity, except 


the kidneys and genitals, unite in forming 
the vena portarum, whereby they undergo 
a peculiar diſtribution. 3. The veins re- 
turning the blood from the extreme arte- 


Ties in the brain, do not carry it to the 


heart by a ſeries of regularly increaſing. 
veſſels, but by the interpoſition of ſinuſes, 
into which the ſmall veins iſſuing from 
the cortical part of the brain immediately 
pour their blood. 4. As the courſe of the 


blood through the veſlels of the lungs is 


not at all times equally free, and particu- 


larly is conſiderably interrupted at the 


end of exſpiration ; ſo at the ſame time it 


is alſo interrupted at entering the right 


ventricle of the heart; and this often occa- 
ſions ſome regurgitation, or retrograde mo- 
tion, in both the aſcending and deſcending - 
cava. N= 8 
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The whole of the fluids carried in the 
aorta to its extreme branches, are not re- 


turned again by the continuous veins to 


the heart, as, by ſecretory veſſels, a part of 
them is conſtantly carried out of the courſe 


above deſcribed. Some of theſe ſecreted 


fluids are thrown entirely out of the body, 
and others are poured into certain cavities, 
for various purpoſes of the ceconomy ; 
and ſome of theſe are again returned into 
the courſe of the circulation. Of theſe 
laſt, there is a peculiar fluid which, from 
the extremities of the arteries, is poured 
out in a liquid form, or exhaled in that of 


vapour, into perhaps every cavity and va- 


cuity of the body. This, after having 


ſerved the purpoſe of the effuſion, ſeems 
intended to be regularly returned again 
into the courſe of the circulation; and ac- 
TS Mm___ cordingly, 
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cordingly, in all the ſeveral cavities inte 
which it had been effuſed, there are abſor- 
bents which again take it in. Theſe do 
not carry the fluid immediately into the 
veins ; but uniting, form the veſſels called 
LYMPHATICS, which, in their courſe, 
paſs through the conglobate glands, and at 
length terminate either in the receptacle of 
the chyle, in the thoracic duct, or in the 
left ſubclavian vein; and, in this way, re- 
turn the abſorbed fluid into the courſe of 

the ordinary circulation. 


CLIV. 


5 There are abſorbent veſſels, not only in 
all the ſeveral cavities, but alſo on the ex- 
ternal ſurface of the body, by which many 
extraneous matters may be introduced in- 


to it. 


Cl. v. 


; , 
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CLV. 


| Moſt of the fluids ſecreted from the cir- 


culating maſs, and poured into cavities, 
may be abſorbed from theſe, and returned 
again by the lymphatics, as in CLIII. to the 


courſe of the circulation. But the ſame 
ſecreted fluids ſeem often to be returned 
alſo into the courſe of the circulation by a 
regurgitation, or retrograde motion, in the 
excretory and ſecretory veſſels, 
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g e 


CHAP. II. 
Or THE POWERS MOVING THE BLOOD. 


CLVI. 


HE chief power by which the blood 

is moved, and the circulation carried 
on, is the action of the heart, or its repeat- 
ed contractions occurring, as mentioned 
CXLIX. For this purpoſe, the heart is a 
muſcular part; the action of which may 
depend upon an inherent power ſtimulated 


by the dilatation of its cavities; but this 
in- 
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inherent power requires the conſtant ſup- 
port of the nervous and animal powers, 
and is often actuated by theſe. 


CLVIL 
The contraction and relaxation of the 
heart, or, as theſe are called, its ſyſtole and 
diaſtole, are neceſſarily alternate by the 
general law (CVIIL.) affecting all muſcles, 
and by the ſtimulus from the influx of 


venous blood being alternately applied and 
removed, 


CLvill. 


If we may be allowed to eſtimate the 
vigour of muſcles by the number of their 
fibres, we muſt ſuppoſe the force of the 
heart to be very conſiderable; but it is 
very difficult to obtain any exact eſtimate 

of its abſolute force. It is perhaps the re- 
Hs. lative 
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lative force only that we are concerned t to 
know. 


CLIX. 


Do the arteries, by their contraction, 
contribute to promote the motion of the 
blood begun by the heart? They cannot 
do it by the elaſticity of the ſimple ſolid 
in their ſtructure; and can do it only by 
their being endued with a muſcular 
power, whereby they may, in their con- 
traction, communicate to the moving 
blood more than was loſt of the force of 
the heart in dilating them. That they 
are indued with a muſcular contractility 
(LXXXII.), is probable from the appear- 
ance of the muſcular fibres in their ſtruc- 
ture; from their irritability appearing in 
the experiments of Verſchuir ; from their 
| becoming flaccid on tying the nerves be- 
longing to chem; from the motion of the 

blood 
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blood being ſupported, when the force of 
the heart is conſiderably weakened; from 


the motion of the blood becoming languid, 
when the aQion of the arteries is deſtroy- 
ed; from the velocity of the blood in the 
extreme arteries being greater than was to 
be expected from the velocity of the blood 
iſſuing out of the heart, expoſed to ſo 
many cauſes of retardation as conſtantly 
occur ; and, laftly, from the velocity and 
impetus of the blood im different parts of 
the body, and at different times, being 
unequal, while the action of the heart 
continues the ſame. | 


It is probable, that the muſcular fibres 
of the arteries become more irritable as 
the arteries are more diſtant from the 
heart. 
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CLX. 
The tone and action of the arteries, as 
a muſcular part, may be increaſed by ſti- 


muli immediately applied to them, or by 
the increaſed force of the nervous and ani- 


mal powers with regard to them; and 


they may be diminiſhed by ſedative powers 


applied, or by weakening che nervous and 
animal powers. 


CLXI. 


There does not appear to be any oſcilla- 
tory motion in the extreme arteries inde- 
pendent of the action of the heart. 


CLXII. 


There does not appear to be any opera- 
tion of capillary attraction in the extreme 
arteries; ; nor does there ſeem to be any 

occaſion 
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occaſion for ſuch a power in any part of 
the arterial ſyſtem. 


CLXIII. 


The power of derivation (Vis derivations 
Il. Halleri 174.) in the ſanguiferous ſy- 
ſtem, ſeems to be no other than that which 
ariſes from the fulneſs of contractile veſſels. 


CLXIV. 


The motion of the blood in the arteries 
of any particular part is promoted by the 
action of adjoining muſcles. 


CLXV. 


The blood in the vena cava, and its 


branches, is moved by the action of the 


heart and of the arteries. Theſe powers 
are aſſiſted by the action of muſcles, which, 
| in 
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in their contraQtion, preſs the veins lying 
between their ſeveral fibres; and alſo, by 
the ſwelling of their whole mals, preſs the 
adjoining veins. Theſe veins are commonly 
provided with valves, which determine the 
effect of all preſſure upon them, ro be the 
motion of the blood towards the heart. 
The great trunks, both of the vena cava 
and pulmonary vein, are provided with 
muſcular fibres, and manifeſtly endued 
with muſcular contraQtility, | 


cLxvl. 
In the abſorbent veſſels, the fluids are 


probably taken in by a capillary attrac- 
v10N, ; 


cLXVII. 


In the lymphatic veſſels, provided with 
numerous valves, which neceſſarily deter- 
mine 


* 


PHYSIOLOGY. 127 


mine the motion of the contained fluid to 


be towards the heart, the fluid is mo- 
ved by the preſſure of the neighbouring 
muſcles and arteries. But further, as 
the lymphatics are remarkably irritable, 
it is probable that the fluid in them is 
moved by a periſtaltic motion begun by 
the action of their abſorbent extremities. 


CLXVIII. 


The motion of the blood through the 
veſſels of the lungs, depends upon reſpira- 
tion, to be conſidered hereafter. 


SECT, 
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8 E CT. III. 


C HAP. III. 


Or THE Laws OF THE CIRCULATION, 


CLXX. 


THE velocity of the blood paſſing out 

of the left ventricle of the heart into 
the aorta, may be eſtimated from knowing 
the quantity of blood paſſing out at each 


ſyſtole, the area of the orifice of the aorta, 


and the time occupied by the ſyſtole; but 
none of theſe circumſtances are exactly 
aſcertained. 


CLXX. 
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CLXX. 


As the blood moves onwards through 


the arteries, the velocity (CLXIX.) ſuffers 


' a conſiderable retardation from ſeveral 
cauſes. 1. From the capacity of the ar- 
teries being enlarged as they are more di- 
ſtant from the heart. 2. From the fre- 
quent flexures of the arteries. 3. From 
the angles which the branches make with 
the trunks from which they ariſe. 4. From 


anaſtomoſes. 5. From the viſcidity of the 
blood. 6. From the friction of adheſion. 
7. From the weight and rigidity of the 


parts ſurrounding the arteries. 


CLXXI. 


The velocity (CLXIX.) and the cauſes 
of retardation (CLX. ) being given, the 
velocity of the blood in the arteries will 

be 
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be as the frequeney of che ſyſtole of be 
heart. 


CLXXII. 
The frequency of the ſyſtole of the heart 
will be more or leſs, 1. As the blood in the 
veins is more or leſs quickly returned to 
either ventricle of the heart. 2. As the 
ventricles of the heart are more or leſs en- 
tirely evacuated at each ſyſtole. 3. As the 
muſcular fibres of the heart are more or 
leſs moveable. 4. As the action of the 
nervous and animal powers are more or 
leſs increaſed with reſpect to the heart. 


CLXXIIL 


As the arteries of a healthy body are al- 
ways full, the blood thrown out of the ven- 
tricles into the arteries during the ſyſtole 
of the heart, can only find a place there 

1 5 by 
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by puſhing on the blood with che velocity 
(CLXIX.), or by dilating the arteries; but 
as the reſiſtances CLXX. prevent the 
blood from flowing with the velocity 
CLXIX. the blood thrown out of the 
heart muſt, in ſome meaſure, dilate the ar- 
teries, and thereby form what is called the 
PULSE. = hh 


CLXXIV. 


It appears, that, in the arteries to a cer- 
tain length, the blood moves faſter during 
the ſyſtole than during the diaſtole of the 
heart; but as the reſiſtances and cauſes of 
retardation become greater in every por- 
tion of the arteries as it is more diſtant 
from the heart, ſo the acceleration of the 
blood during the ſyſtole of the heart muſt 
be greater in any portion of the arteries 
' nearer the heart than in the next adjoin- 


ing that is more diſtant; and ſo far as this 
takes 
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takes place, a dilatation of the arteries 
will happen, even from a ſmall quantity 
of blood thrown out of the ventricles. 


cLXXV. 


As the reſiſtances to the blood's motion 
in the blood-veſlels increaſe with the di- 
ſtance from the heart, there may be a part 
of the ſanguiferous ſyſtem in which the 
motion of the blood will not be accele- 
rated during the ſyſtole of the heart, and 
in which, therefore, no pulſe can be diſ- 
cerned. This happens in the extreme 
branches of the aorta; and no pulſe is ever 
obſerved in the extreme branches of the 
vena cava. 


CLXXVI. 


Ihe velocity and impetus of the blood 
250 | in 
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in the whole ſyſtem of blood-veſſels will 


always be as the action of the heart and 
arteries taken together. 


CLXXVII. 


The velocity and impetus of the blood, 
in any particular part of the ſyſtem, will 
be, 1. As the part is more or leſs diſtant 
from the heart. 2. As the circumſtances 
(CLXX. ) take place more or leſs in the part. 
3. As the gravity of the blood concurs 
with, or oppoſes its motion in the part. 
4. As cauſes increaſing or diminiſhing 
the. action of the arteries of the part are 
applied or removed. 


CLXXVIII. 


The quantity of blood diſtributed to 
any particular part of the ſanguiferous ſy- 
ſtem, will be greater or leſs according to 

TT 'F the 
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the velocity and impetus of the blood in 
the part, by CLXXVII ; and according 
to the reſiſtances in other parts being in- 
creaſed or diminiſhed by conſtriction, 
compreſſion, ligature, poſition, relaxation, 
or aperture. | 


CLXXIX. 


The flexibility and „ of the 
blood - veſſels render the effects of all in- 
creaſe or diminution of reſiſtance in any 
particular part moſt conſiderable in the 
neareſt, and very little ſo in the more re- 
mote, veſſels of the ſyſtem. By this we are 
to judge of the celebrated doctrines of de- 
rivation and revulſion. 


CLXXX. 


The quantity of blood diſtributed to the 
ph dif- 
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different parts of the ſyſtem, is in different 
| proportion at different periods of life. 

I. The capacity and force of the heart, 
in proportion to the ſyſtem of veſſels, is 
greater at the beginning of life than at any 
after period. Till the body arrives at its 
full growth, the capacity of the veſlels in- 
_ creaſes in greater proportion than that of 

the heart; but from that period, the ca- 
pacity of the veſſels is conſtantly dimi- 
niſhing, while that of the heart ſuffers 
little change. 

2. A greater quantity of blood is con- 
tained in the arteries, in proportion to 
that which is contained in the veins, at 
the beginning of life, than at any after 
period. From the time that the body has 
arrived at its full growth, the quantity of 
blood contained in the veins, in propor- 
tion to that which 1s contained in the ar- 


teries, is conſtantly increaſing. 
3. The veſlels of the head receive a 
: 2 greater 
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greater quantity of blood, in proportion to 
the reſt of the ſyſtem, at the begigning of 
life than at any after period. 

4. Any general increaſe of the action of 
the heart and arteries determines the blood 
more copiouſly to the extreme arteries on 
the ſurface of the body, than to thoſe of 
the internal parts. 


5. The equilibrium of the edo 
ſyſtem, with regard to the diſtribution of 
the blood, may be changed by various 
cauſes (CLXXVII. CLXXVIIL ); and theſe 
cauſes continuing to operate for ſome time, 
induce a habit which renders the changed 
diſtribution neceſſary to the health of the 
ſyſtem. 

6. The lymphatic fot is fuller in 
young perſons than in old. 


SECT, 
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5 E c T. 1. 


CHAF.:Iv. 
Or RESPIRATION. 


CLXXXI. 


ESPIRATION conſiſts of the mo- 
tion of inſpiration, or the admiſſion 
of air into the lungs; and of exſpiration, 
or the expulſion of air from the ſame; al- 
ternately happening. | 


CLXXXII. 


Reſpiration takes place in man, and 
11 . 
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other analogous animals, ſoon after the 
infant is taken from the uterus of the mo- 
ther, and is expoſed to the air. After it 
has taken place for a little time, it is ever 
after neceſſary to the continuance of life, 
as it is abſolutely neceſſary to the continu- 
ance of the circulation of the blood. 


LNA. 


The lungs are a hollow ſpongy maſs, 
capable of confining air, and readily di- 
latable by it. By the wind-pipe, they are 
open to the atmoſphere; and they are fo 
ſituated in the thorax, that the air muſt 
enter into them, if the cavities of the tho- 
Tax, in which they are placed, are enlarged. 
For, as there is no air in theſe cavities, and 
the external air cannot enter into them, 
the enlargement of the thorax muſt form 
a vacuum around the lungs, which the ex- 
ternal heavy and elaſtic air will ſupply by 
| rl enter= 
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entering into and dilating the lungs, while 
theſe do not allow the air to paſs through 
them into the cavities of the thorax. 


cn. 


Inſpiration therefore depends upon the 
enlargement of the capacity of the thorax; 
and this is performed chiefly by the con- 
traction of the diaphragm. This in its 
relaxed ſtate is ſuſpended by the mediaſti- 
num, and its middle tendinous part is rai- 
{ed high in the thorax ; wherefore, as this 
middle part, by the contraction of the 
muſcular, is moved downwards, the cho- 
rax is thereby conſiderably enlarged. 


clxxxv. 
The capacity of the thorax is alſo en- 
larged by the motion of the ribs upwards, 


whereby the curvatures of oppoſite ribs 
© & + are 
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are ſet at a greater diſtance from each 
other; and, by the ſame motion, rhe ſter- 
num is moved outwards, and ſet at a great- 
er diſtance from the vertebrz of the back. 
The motion of the ribs upwards 1s cauſed 
by the contraction of both layers of inter- 
coſtal muſcles. That the muſcles called 
internal intercoſtals concur with the exter- 
nal in raiſing the ribs, appears from the 
ſituation of thoſe muſcles, from the greater 
mobility of the inferior ribs, from the in- 
ſpection of thoſe muſcles in living ani- 
mals, and from experiments imitating their 
action. In more violent and laborious in- 
ſpirations, the raiſing of the ribs is aſſiſted 
by many muſcles attached to the ribs, and 
ariſing from the clavicle, humerus, ſca- 
pula, and vertebræ of the neck or back. 


CLXXXVI. 
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CLXXXVI. 


By the enlargement of the thorax, a di- 
latation of the lungs is produced, in pro- 
portion to the bulk of air entering into 
them; but the dilatation may often be 
greater by the air that enters into the 
lungs being heated and rarified ; and the 
greateſt diſtenſion of the lungs is obtained 
by a conſtriction of the glottis confining 
the air that has already entered into the 
lungs, | 


CLXXXVII. 


As inſpiration, or the admiſſion of 
alr into the lungs, depends upon the en- 
largement of the thorax, the diminution 
of it muſt expel the air, or produce exſpi- 
ration. The capacity of the thorax is di- 
miniſhed, while the muſcles dilating it are 
ſpontaneouſly relaxed, by the elaſticity of 

. the 
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the ligaments connecting the ribs with the 
| vertebrz, and by the elaſticity of the carti- 
lages and ligaments connecting the ribs 
with the ſternum ; both which powers, 
commonly aſſiſted by the weight of the 
ribs themſelves, bring the ribs and ſter- 
num into the poſition they were in before 
inſpiration. At the ſame time, the elaſti- 
city of the mediaſtinum draws the dia- 
phragm upwards; and the contraction of 
the abdominal muſcles both preſſes the 
diaphragm upwards, and pulls the ribs 
downwards; and, in the laſt, they are aſ- 
ſiſted by the ſterno- coſtal and infra- coſtal 
muſcles. While thele powers concur in 
diminiſhing the capacity of the thorax, 
the expulſion of the air from the lungs 1s 
aſſiſted by the elaſticity of the lungs them- 
ſelves, and by the contraction of the muſ- 
cular fibres of the bronchiæ. 


CLXXXVIII. 
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CLXXXVII. 


Theſe are the ordinary powers of exſpi- 
ration, which, depending upon the re- 
action of elaſtic parts, is performed ſlowly, 
and with little force: but when it is ne- 
ceſſary to perform it with more velocity 
and force, ſome other and very powerful 
muſcles, as the quadratus lumborum, ſa- 
crolumbalis, and longiſſimus dorſi, concur 
in pulling down the ribs; and, at the ſame 
time, the abdominal muſcles, actuated by 
the animal power, are contracted with 
greater velocity and force than in ſpon- 
| taneous. exſpiration. 


cLXXXIX. 


The ſituation of the blood - veſſels of the 
lungs is ſuch, that, in the contracted ſtate 
of this viſcus, theſe veſſels muſt be much 
folded and ſtraitened; and it appears, that, 

| 1 
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in the foetus, where they are conſtantly in a 
contracted ſtare, their capacity is not ſuffi- 
cient to tranſmit, in the time required, the 
whole of the blood returning to the heart 
by the vena cava; but, after reſpiration 
has been repeated for ſome time by the 
dilatation of the lungs to a certain degree 
in inſpiration, their blood-veſſels are un- 
folded, lengthened, and enlarged, ſo as to 
be capable of tranſmitting the whole blood 

of the cava. 


CXC. 


In the infant who has breathed for 
ſome time, the whole blood of the vena 
cava paſſes into the right ventricle of the 
heart, and from thence enters into the veſ- 
ſels of the lungs; but, in the contracted 
ſtate of the lungs which occurs at the end 
of exſpiration, the blood cannot be proper- 

1 y 


PHYSIOLOGY. 145 


ly tranſmitted; and, for that purpoſe, an 
inſpiration becomes abſolutely neceſſary. 


CXCl. 


It is, however, under a certain degree 
of inſpiration only, that the blood is freely 
tranſmitted through the veſſels of the 
lungs; for, if the inſpiration is full, and 
continued, ſo that the lungs are thereby 
much diſtended, we find that this ſtate alſo 
interrupts the free paſſage of the blood, 

and renders exſpiration neceſſary. 
Exſpiration becomes alſo neceſſary; be- 
cauſe, perhaps, the air long retained in the 
lungs loſes a part of its elaſticity, and be- 
comes thereby unfit to keep the lungs di- 
ſtended; but, more certainly, and more 
eſpecially, becauſe, in an animal that has 
breathed for ſome time, there is a noxious 
vapour conſtantly ariſing from the lungs, 
which, if not diſſolved by the air, and 
carried 
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carried out of the lungs, proves pernicious 
to life. 


cue, 


From what has been ſaid, it appears, 
that the alternate motions of inſpiration 
and exſpiration are neceſſary to the circu- 
lation of the blood, and otherwiſe alſo to 
the health of the body; and it appears alſo, 
that the more frequent the alternate mo- 
tions of reſpiration are, the more quickly 
is the blood tranſmitted from the right to 
the left ventricle of the heart. 


CxCIIII. 


We can now perceive alſo the cauſes 
exciting theſe alternate motions; and we 
find no occaſion for ſuppoſing them to 
ariſe from any cauſes alternately inter- 
rupting the motions of the nervous fluid, 
| . or 
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or of the blood, into the muſcles concerned 
in theſe functions. 

Inſpiration, or the action of the muſcles 
producing it, is excited, in all caſes of 
general effort, to remove pain and uneaſi- 
neſs; and it is, perhaps, a propenſity of 
this kind that gives the firſt beginning to 
reſpiration in the new-born infant, ex- 
poſed to ſeveral new and uneaſy impreſ- 
ſions. - 

For the continuance of reſpiration, in- 
ſpiration is eſpecially excited by the ſenſe 
of uneafineſs that attends any difficulty in 
the paſſage of the blood through the veſ- 
ſels of the lungs; but this uneaſineſs ariſes, 
in ſome meaſure, at the end of every ex- 
ſpiration, and is much increaſed by any 
continuance of this ſtate. 


CXCIV. 


Exſpiration, in ſome meaſure, neceſſarily 
| ſuc- 
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ſucceeds inſpiration, by the ſpontaneous re- 
laxation of the inſpiratory muſcles (CVIII.), 
while the elaſticity of the membranes, li- 
gaments, and cartilages ſtretched in inſpi- 
ration, brings back the ribs and dia- 
Phragm into their former ſituations; and 
the ſame effects are alſo produced by the 
action of the abdominal muſcles, and of 
the muſcular fibres of the bronchia; both 
of which are ſtretched, and thereby ex- 
cited in inſpiration. 

In the caſe of ordinary inſpiration, theſe 
cauſes are ſufficient to produce a ſponta- 
neous exſpiration. But as it appears that 
a violent and long continued inſpiration 
interrupts the paſſage of the blood through 
the lungs, this creates an uneaſineſs, and a 
propenſity, which muſt produce a relaxa- 
tion of the inſpiratory, and excite a con- 
traction of the exſpiratory, mulcles. 

It is further to be ſuppoſed, thar, in ani- 
mals which have breathed for ſome time, 

I cuſtom 
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cuſtom has aſſociated rhe ſeveral motions 
concerned both in inſpiration and exſpira- 
tion; ſo that an irritation applied to any 
part of them neceſlarily excites the whole; 
and it may alſo be ſuppoſed, that habit 
determines theſe motions regularly t to ſuc- 
ceed one another. 


CXCV. N 

In this manner (CXCIII. CXCIV.) re- 
ſpiration is continued for the general pur- 
poſes of the animal œconomy; but the 
ſeveral motions of which it conſiſts are alſo 
occaſionally excited and variouſly modi- 
fied by the will, intending particular ef- 
fects to be produced by theſe motions. 
They are alſo excited, and variouſly modi- 
fed, by certain emotions and paſſions, and 
give particular expreſſions of theſe. They 
are often excited alſo by imitations; and 
they are particularly excited by propenſi- 

" ties 
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ties to remove pain and uneaſineſs, which 
operate more frequently on reſpiration 
than upon any other function. 


The conſideration of the effects of reſpi- 
ration on the animal fluids is delayed till 


the nature of theſe fluids ſhall have been 
more generally conſidered. 


* 
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s E G T. Iv; 


Or THE NATURAL FUNCTIONS, 


CXCVII. 


* animal body from a ſmall be- 
ginning, grows to a conſiderable 


ſize; and at the ſame time, from the period 

of the birth, during the whole of after life, 

the body ſuffers, by various means, a daily 
and conſiderable waſte. 


K 2 CXCVIIL, 
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CXCVIII. 


The increaſe of bulk, therefore, muſt be 
acquired, and the daily waſte ſupplied, by 
matters taken into the body, the moſt part 
of which, from the preſumed purpoſe of 
them, we name ALIMENTS. 


CXCIX. 

A great part of theſe aliments, as taken 
into the body, are of a different nature 
from the matter of the body itſelf; or at 
leaſt, are in ſuch a ſtate as not to be fit for 
being immediately applied to the purpoſes 
of it: they muſt, therefore, be changed, 
and fitted to the purpoſes of the œcOmy, 
by powers within the body itſelf. 


CC. 
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CC. 


7 


The converſion, or aſſimilation, of the 
aliments to the nature of the ſolids and 


fluids of the animal body; the farther 
changes of theſe fluids for various pur- 


poſes, by ſecretion; and the application 
of ſome part of them in nutrition, or in 
increaſing the growth of the body; make 
what are called the NATURAL FUNC- 
TIONS. gas 
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OY 5 V. 
. 0 MAN . 


Or Dres TION. 


+ 


CCI, 


TAE term digeſtion is commonly em- 
plwKẽboyed to ſignify the function of the 
ſtomach alone in changing the aliments; 
but, in this chapter, we are to conſider all 
the changes of theſe as they occur ſucceſ- 
ſively in the different ſtages through which 


the matters paſs. 8 
CCl, 


PHYSIOLOGY. 155 


CCI 


Animals are determined to take in ali- 
ment, by the appetites of hunger 2 
chirſt. 


COnr. 


Hunger is an appetite depending upon 
a ſenſation referred to the ſtomach, and 
ariſing from a particular ſtate oft. 

This ſtate ſeems to be in ſome reſpect 
the degree of emptineſs, but more eſpe- 
cially che ſtate of contraction in the muſ- 
cular fibres which emptineſs gives occaſion 
to. This ſtate of contraction may alſo be 
excited by certain ſtimulants applied; but 
more commonly it depends upon, and is 
correſpondent to, the ſtate of inanition, 
and therefore of contraction, in the veſſels 
of the ſkin emitting the matter of perſpira- 
non. 

K 4 „ CCIY, 
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Cav. 


Thirſt 18 an appetite for liquids, which 
depends upon a ſenſation chiefly referred 


to the internal fauces, and arifing from 


the dryneſs or heat of theſe parts; from 
acrimony applied to them, or exiſting in 


| the fluids poured out there; from the pu- 


treicency or viſcidity of the contents of 


the ſtomach ; and from all increaſed eva- 


cuations. 
. or 


Theſe appetites determine men to take 
in a great variety of ſolid and liquid mat- 


ters, directed by inſtinctive likings and 


diſguſts; in ſome inſtances corrected by 


| Eper 1ence, O 


cavi, 
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CCVI. 


Of the matters choſen, it appears that 
ſome of them are ſuited to ſupply the 
matters of the fluids or ſolids of the body, 
and therefore properly named Aliment ; 
while others of them are ſuited only to 
improve the reliſh of aliment, or to ob- 
viate ſome deviations ready to happen in 
the buſineſs of digeſtion; and theſe we 
name CONDIMENTS. 


CCVII. 


The proper alimentary matters are ani- 
mal or * only. 


CcvlI. 


The animal aliments ſeem to be ſo near- 
ly of the ſame nature with the matter of 


the 
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the body itſelf, that, to be rendered fit for 
the purpoſes of the ceconomy, they ſeem 


to require no other change but that of be- 
ing rendered fluid. 


CCIX. 


But the vegetable aliment is very diffe- 
rent from the matter of the animal fluids 
or ſolids, and muſt therefore be changed 
into the nature of theſe by the powers 
CXCIX ; and as many animals are -nou- 
riſhed by vegetable aliment alone, and as 
perhaps all animal matters may be ulti- 
mately traced to a vegetable origin, it will 
appear, that, to account for the production 
of animal matters, it is eſpecially, and in 
the firſt place, neceſſary to ſhow how vege- 
table matter may be converted into ani- 
—_— 


CCR, 
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CCR. 


If we conſider the many different odours, 
taſtes, and colours, which are to be ob- 
ſerved in different vegetables, we ſhould be 
ready to think that vegetable matter is of 
very great variety: bur we know thar 
the matter diſtinguiſhed by its ſenſible 
qualities makes but a ſmall part of the 
whole of any vegetable; and that, beſides 
the matter peculiar to each, there is in 
moſt, perhaps in all vegetables, a large pro- 
portion of common matter, which we pre- 
ſume to be the matter adapted, and that 
very univerſally, to the aliment of ani- 


mals. HEE 


CCX1. 


It is this common matter of vegetables, 
therefore, that we are to conſider here; 
and 
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and we think it may be confidered as of 
three kinds only ; that is, oĩly, ſaccharine, 


and what ſeems to be a combination of 
theſe two. 


Ci. 


The oily matter of vegetables, which 
makes part of the aliment of animals, is 
without any ſenſible odour or taſte; and is 
not only very nearly the ſame in the many 
different vegetables from which we take it, 
but is alſo in all of theſe ſo nearly a-kin 
to the oil which appears in animals, that 
it is not neceſſary to ſuppoſe any conſider- 
able change to be made upon the vegetable 
oil on its being taken into the bodies of 
animals. 


CCXIIL, 


It is the ficcharine matter, and eſpecially 
this 


PHYSIOLOGY. 16: 


this when blended with oily matter in dif- 
ferent proportion, that makes the greateſt 
part of the common matter of vegetables, 
and is the chief part of the vegetable 
aliment of animals, It 1s this, therefore, 
that we have eſpecially to conſider here; 
and, as it lies in vegetables, it is different 
from the moſt part of animal matters in 
che following reſpects. 

It is readily ſuſceptible of a vinous and 
acetous fermentation, and ſpontaneouſly 
enters into the one or the other of theſe; 
and, without undergoing more or leſs of 
theſe, it perhaps never enters into a Putre- 
factive fermentation. 

The ſame matter treated by diſtillation, 
without addition, gives out always, in the 
firſt part of the diſtillation, an acid, and 
only afterwards a volatile alkali in ſmall 
proportion. | 

The ſame vegetable matter, treated by 
calcination, leaves aſhes, which contain a 


fixed 
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fixed alkali, and an earth that is or r may be 
converted into a quick- -lime. 


. 


CCXIV. 


In all theſe reſpects, the common matter 
of animals is conſiderably different. 

This enters ſpontaneouſly into a putre- 
factive fermentation, and that without 
paſting through the vinous or acetous : 
At leaſt, theſe are not to be diſtinctly per- 
ceived. 

The ſame animal matter, treated by di- 
ſtillation, gives out always, in the firſt part 
of the diſtillation, a volatile alkali in large 
proportion, and only afterwards by a great 
force of fire it gives out an acid. 

Animal matters, treated by calcination, 
leave aſhes, in which no alkali is to be 
found; and the earth is not calcareous, nor 
convertible into a quick-lime, by any 
means yet known. 


2 CCXV. 
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CCXV. 


Theſe differences are ſufficiently mark- 
ed; but it is proper to obſerve here, that 

the vegetable matter we treat of, by un- 
dergoing a putrefactive fermentation, is 
changed ſo, as to acquire very exactly moſt 
of thoſe characters of animal matter we 
have juſt now mentioned. 


CCXVI. 


The aliment being thus conſidered, we 
proceed to conſider the changes it under- 
goes after being taken into the animal 
body; but, firſt, of the courſe it paſſes 
through, and of the motions it is ſubjected 
co in its progreſs, _ 


CCXVII. 


: 
4 
| 
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CCXVIL. 


The aliment is taken into the mouth; 
and there the more ſolid parts of it are 
commonly ſubjected to a triture, or what 


is called manducation. Ar the ſame time 


a quantity of ſaliva, and of the other 
fluids of the mouth, with ſome portion of 
our drink, 1s intimately mixed with it, 
whereby the whole is reduced to a ſoft 


pulpy maſs. In this ſtate, by the action 


of deglutition, it paſſes through the fauces 
into the ceſophagus, by which it is con- 
veyed into the ſtomach. 


CCXVILL, 

Here the aliment is detained for ſome 
time, ſubjected to a conſtant agitation and 
ſome preſſure, both by the contractions 
of the different parts of the ſtomach it- 
: I = | ſelf, 


, 
- 
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ſelf, and by the alternate preſſure of the 
diaphragm and abdominal muſcles. Af- 
ter ſome time, however, firſt the more 
fluid parts, and at length the moſt minute 
parts of the ſolid matter are puſhed thro” 
the pylorus into the duodenum. 


CCXIX. 


The matters received from the ſtomach 
into the duodenum paſs on from thence 
ſucceſſively through the ſeveral parts of 
the inteſtinal canal; and, in the whole of 
the courſe, the matters are ſtill ſubjected to 
the alternate preſſure of the diaphragm 
and abdominal muſcles, and to the con- 
tractions of the inteſtines themſelves. 


xy. 


Through the whole courſe of the inte- 
ſtines, but eſpecially in thoſe named he 
1 LT ſmall, 
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ſmall, the more fluid part of the contents, 
and particularly the peculiar fluid we 
name chyle, is taken into the veſſels named 
lafteals, Theſe, from imperceptible be- 
ginnings on the internal ſurface of the in- 
teſtines, unite into larger veſſels laid in the 
meſentery, and convey the chyle, and 
what accompanies it, firſt into the conglo- 
bate glands of the mefentery, and from 
thence to the receptaculum chyli, as it is 

called. From this the chyle paſſes by the 
thoracic duct into the left ſubclavian vein. 
In one or other part of this courſe of the 
chyle, the veſſels carrying it are joined by 
lymphatics, returning the lymph from al- 
moſt every part of the body. 


CCXXI. 


The matters contained in the inteſtinal 
canal, not taken into the lacteals, are moved 
onwards in the courſe of the inteſtines, be- 


coming 
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coming by degrees of a thicker conſiſtence, 
eſpecially in the colon, where their motion 
is conſiderably retarded ; but, at length, 
they are moved onwards to the extremity 
of the rectum, where their weight, bulk, 
and acrimony excite motions which throw 
them entirely out of the body. 


CC XXII. 


This is the courſe of the alimentary 
matters, ſo far as taey can be conſidered as 
any ways in a ſeparate ſtate. Of the mo- 
tions of the ſeveral organs concerned in 
this courſe, we paſs over thoſe of mandu- 
cation, deglutition, or others depending on 
the action of muſcles, the functions of 
which are readily underſtood from a 
knowledge of their fituation; and we are 
here to conſider only the motions of the 


_ alimentary canal itſelf, * 


1 5 cCxxXIIII. 


lower extremity, 
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CCXXIII. 


The motions in the œſophagus depend 
upon the action of its muſcular fibres, which 
are chiefly thoſe forming a chain and cir- 
larly ſurrounding it. This tube, by the 


morſel of food puſhed into it by the action 


of deglutition, is neceſſarily dilated, and 


its circular fibres are thereby excited to a 


contraction. But as theſe fibres are fuc- 
ceſſively dilated, ſo are they alſo contracted, 
and puſh on their contents through the ſe- 


veral portions of the tube, alternately and 


ſucceſſively dilated and contracted, giving 


the appearance of a vermicular motion, 
and what is commonly called periſtaltic, 


This motion may be propagated either up- 
wards or downwards; and the direction of 
xt * in the one or the other way, as the 
motion happens to begin at the upper or 


CCxxXIV. 


. 
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CC XXIV. 


The motion of the ſtomach is not ſo 


 fimple. Its muſcular fibres are in like 


manner irritable by dilatation, and its 
circular fibres muſt therefore be in ſome 
meaſure ſubjected to a ſucceſſive dilatation 
and contraction. But, though the direc- 
tion of ſuch motions is from the left to 
the right, this does not immediately puſh 
the contents of the ſtomach into the in- 
teſtines. It ſeems to be the purpoſe of 
the ceconomy, to detain the aliment for 
ſome time in the ſtomach; and therefore, 
any confiderable dilatation of the circular 
fibres, eſpecially that which occurs in a 
_ full ſtomach, ſeems to have the effect of 
exciting the longitudinal fibres to a con- 
traction, which draws the two orifices of 
che ſtomach nearer to one another. By 
this the pylorus is raiſed up and rendered 

L 3 leſs 
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leſs eaſily lbs; and probably, at ts 
ſame time, the peculiar band of circular 
fibres which ſurround the pylorus, are 
more firmly contracted, and render it leſs 
pervious. Vide CXLIV. From hence 
it is, that the direction of the periſtaltic 
motion of the ſtomach is ſometimes from 
the left to the right, and ſometimes alſo 
the contrary way. It is, however, moſt 
conſtantly in the firſt manner; becauſe it 
1s commonly begun from the ceſophagus, 
and becauſe, when it is inverted, the re- 
ſiſtances on the left from the blind ſac 
of the ſtomach, from the higher ſituation 
of the cardia, and from the conſtriction 
of this by the diaphragm in inſpiration, 
are commonly more conſiderable than the 
reſiſtance at the pylorus. The contents of 
the ſtomach, therefore, are at length puſh- 
ed through the pylorus; in che firſt place, 
the more fluid contents, as theſe occupy 


the antrum pylori, while the more ſolid, 
having 
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having their air looſened by fermentation, 
are rendered ſpecifically lighter, and float 
nearer the upper orifice, But at length, 
as the ſtomach is in any meaſure empried, 
the pylorus is leſs raiſed, is more relaxed, 
and allows matter to paſs more eaſily; 
and, at the ſame time, the empty ſtomach 
contracted more, 1s eſpecially towards the 
right extremity contracted to ſuch a degree, 
as to embrace the ſmalleſt ſolid matters, 
now fallen down into it, and to puſh them 
through the pylorus. 

This is an idea of the ordinary motions 
of the ſtomach ; but they are, upon ſome 
occaſions, ſubject to other modifications, 
as in eructation, rumination, and vomit- 
ing, which, however, as morbid, we re- 
ſerve to be conſidered in the pathology. 


CCXXV. 


The motions of the inteſtines will be 
readily 
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readily underſtood, from what has been 
faid of thoſe of the ceſophagus. Any por- 
tion of the inteſtinal canal being dilated, 
will in conſequence be contracted, and 
will urge on its contents in the ſame di- 
rection in which the motion was begun, 
But as the force here is gentle; and as, in 
the long courſe of the canal, there occur 
many flexures, different poſitions, and 
occaſional irritations; it is obvious, that 
reſiſtances and ſtronger contractions may 
frequently occur here, to change the di- 

rection of the motion: accordingly we 
find it frequently changed, and directed 
from below upwards, in ſo far that the 
contents of the, inteftines frequently paſs 
into the ſtomach. But the motions of the 
inteſtines are, however, molt conſtantly 
directed from above downwards, both be- 
cauſe they are commoniy begun from the 
ſtomach, and becauſe, when inverſions do 


Occur, there is commonly ſtill ſo much 
reſiſt- 
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reſiſtance at the pylorus, and more eſpe- 
cially at the valve of the colon, as to turn 
the direction again into its proper courſe. 
In the colon, from its poſition, ſtructure, 
and the conſiſtence of its contents, the 
progreſs of theſe is more ſlow and difficult; 
and it is therefore here aſſiſted by the lon- 
gitudinal fibres peculiarly diſpoſed, ſo as 
by their contraction to contribute more to 
the dilatation of every ſucceeding portion 
of the inteſtine. 


CCXXVI. 


The chyle 1s taken into the lacteals, and 
moved onwards in theſe in the ſame man- 
ner (CLXV11,) as the lymph is in the ſeve- 
ral lymphatics in other parts of the body, 
to which the lacteals are in ſtructure and 
fituation exactly ſimilar. 


CCXXVIIL 


# 
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CCXXR II. 


The courſe of the alimentary matters, 
and the motions by which they are carried 
on, being | now explained, we return to 
conſider the ſeveral changes which the ali- 
ment undergoes in this courſe. 


CCXXVIIL 

In the mouth, if the aliment taken in be 
of a ſolid conſiſtence, it is here, as we have 
ſaid, ſubjected to a triture; and if our 
food is of a ſoft and moiſt kind, we are 
inſtinctively directed to take in along with 
it ſome dry matter, as bread, that the 
whole may be ſubjected more certainly to 
a complete manducation. By this our ali- 
ment is not only more minutely broken 
down, but is alſo intimately mixed, with 
the liquids at the ſame time taken in, with 

ES the 
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the ſaliva and other fluids of the mouth, 
and with a quantity of air intangled wy 
theſe viſcid fluids, 


CCXXIX. 


In this divided and moiſtened ſtate, the 
aliment is taken down into the ſtomach, 
where it is farther diſſolved, the vegetable 
matter of it begins to be changed to the 
nature of animal, and the oily parts of the 
whole begin to be united with the watery. 
But theſe changes by ſolution, aſſimila- 
tion, and mixture, require to be ſeparately 


conſidered. 


CCXXX. 


. ſolution here, as in other caſes, may 
be aſſiſted by the mechanical diviſion of 
the ſolid matter, by the agitation of the 


dliflolving maſs, and by the application of 
heat, 
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heat; and, with theſe aſſiſtances, the ſolu- 
tion mult be performed by the application 


of a proper menſtruum. 


CCxXXI. 


The diviſion of the ſolid is ſometimes 
aſſiſted by a previous cookery, and com- 
monly by the manducation we have men- 
tioned ; but the human ſtomach does not 
ſeem by any mechanical powers to contri- 
bute to this. It gives only a moderate 
agitation, which, in any caſe, contributes 
little to mechanical diviſion. 


CCXXXII.— : 


The degree of heat applied here, being 
chat of the common temperature of the 
human body, may aſſiſt the ſolution ; but 


it is of no conſiderable power, and no aſ- 


fiſtance is got from any cloſeneſs of the 
| veſſel 


PHYSIOLOGY. wh 


veſſel which occurs here. Upon the whole, 
the aſſiſtances applied here are not conſi- 
derable, and the ſpeedy ſolution that takes 
place muſt be chiefly owing to the power 
of the menſtruum. 


CCXXXIII. 


The menſtruum that appears here, is a 
compound of the liquid matters taken in, 
of the ſaliva, and of the gaſtric liquors: 
but in all, or any of theſe, we do not 
readily perceive any conſiderable ſolvent 


power; nor, by any artifice, in employing 


theſe out of the body, can we imitate the 
ſolutions performed in the ſtomach. 


Pran 


However, from what happens in the 


ſtomachs of certain animals, there is ground 


to preſume, that indeed in every one there 
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is a peculiar ſolvent. But whether this be 
a menſtruum dividing the ſolid into inte- 
grant parts, and thereby reducing it to a 
fluid ſtate, or if the ſolvent here be a pe- 


culiar fermentative power, reſolving mat- 


ters more or leſs into conſtituent parts, is 


not clearly perceived. 


CCXXXV. 


The latter is the moſt probable, as the 


circumſtances of fermentation very con- 


ſtantly appear; and as the deviations 
which at any time appear in the courſe of 
digeſtion, appear always to be an exceſs 
of fermentation, either aceſcent or putre- 
factive. 


CCXXXVI. 


„The buſineſs ſeems to us to proceed in 
this manner. The fluids of the ſtomach 
| have 
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have the power of ſuddenly and powerfully 

looſening the fixed air of the alimentary 
| matters, which is the firſt ſtep towards pu- 
trefaction, and that which moſt effectually 


breaks down the texture, and perhaps the 
mixture of bodies. But we now know, 
that putreſcent bodies are very powerful 
in exciting an aceſcent fermentation in 
vegetable ſubſtances, which the human 
' ſtomach is hardly ever without; and that 
this aceſcency therefore, in the next place, 
very conſtantly ſucceeds, and an acid 1s 
produced in the ſtomach. This acidity 
makes the effects of the putrefaction diſ- 
appear; and the acidity in its turn diſap- 

pears alſo, probably by its being abſorbed 
by, or united with, the putreſcent and oily 
matters here preſent; and it is in this 
manner that we ſuppoſe that the animal 
fluid is produced, and daily renewed by 
the combination of a freſh portion of acid 
with putreſcent fluids previouſly exiſting 
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in the body. The daily production of 


acid in the human ſtomach, and its readily 


diſappearing again, without ſhowing any 
morbid effects, renders our doctrine ſuf- 


ficiently probable. 


CCEXAVIL. 


This is the aſſimilation of vegetables that 


I ſuppoſe to take place, and 1s begun in the 


ſtomach, but is not completed there: for 
we obſerve, that the long retention of the 


alimentary matters in the ſtomach, whe- 


ther from the inſolubility of the matter, 


or from an obſtruction of the pylorus, 


produces a greater degree of acidity; and, 


in general, the acidity which commonly 


prevails in the ſtomach does not diſappear 
but in the after courſe of the aliment. 


CCXXXVIII. 
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CCXXXVIII. 


Ic is eſpecially the bile, added to the 


matters which have paſſed from the ſto- 
mach into the duodenum, that is fitted to 
cover the acidity which appeared in the 


ſtomach. It is probable alſo, that the pan- 


creatic and inteſtinal liquors contribute to 
the ſame effect; and it is perhaps for the 
ſame purpoſe, that the lymph is conſtantly 
added to the chyle in its courſe. But, af- 
ter all, we muſt reſt in the general idea, 
and own that we do not know exactly how 
this matter proceeds, nor what the ſeveral 
fluids, added to the aliment in the differ- 
ent parts of its courſe, truly contribute to 


the changes of it. 


R 


It is probable, however, that, by the 
M mix- 
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mixture mentioned, the peculiar fluid 
which we name the chyle is produced; for, 
though it is certain that a variety of fluid 
| matters may enter the lacteals and accom- 
_ pany the chyle there, it is ſtill probable, 
that there is a peculiar fluid produced by 
the ations of the ſtomach and inteſtines, 
and ſuch as becomes the principal ingre- 
dient in the animal fluids afterwards form- 
ed, that is ſtrictly intitled to that apellation. 
This chyle does not appear in the ſtomach; 
but firſt in the duodenum, and more co- 
piouſly ſtill in the jejunum and firſt part of 
the ileum. It appears indeed in the whole 
of the ileum, caecum, and colon, but in 
the laſt leſs copiouſly: all which ſhows, 
that a particular mixture is neceſſary to it; 
and at the ſame time that it is not made at 
once, but ſucceſſively in the courſe of the 
inteſtines, 


CCRL. 
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CCXL. 

It remains to ſpeak of the mixture of 
the oily with the watery parts of the ali- 
ment. This we cannot well explain; bur 
it is of conſequence to obſerve here, that 
ſuch a mixture is actually made. It is 
evident that a large quantity of oil in a 
ſeparate ſtate is taken in as a part of our 
aliment, but at the ſame time no oil com- 
monly appears in a {ſeparate ſtate in the 
maſs of blood; it muſt therefore be united 
with the other parts of the maſs in the 
way of mixture. Hitherto the phyſiolo- 
giſts have hardly mentioned any other 
means for this union of oil but the appli- 
cation of viſcid fluids; but theſe can oc- 
caſion only a diffuſion, and ſome means of 
mixture muſt neceſſarily be ſuppoſed. 
What theſe however are, we do not cer- 
tainly know. They do not produce their 
effect in the firſt paſſages; for in the chyle, 

-- 00 | - all 
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till it enters the ſubclavian vein, the oil 
appears to be only in a diffuſed ſtate, and 
probably the perfect mixture is only made 
in the paſſage through the lungs. 


CCXLI. 


It may be proper here to take notice of 
another matter which conſtantly enters 
into the mixture of animal fluids, This 
is air, which; by different means, can be 
extracted in conſiderable quantity from 
every kind of animal matter. What is 
properly the origin of this, when and 
where it is inſinuated into the animal 
fluids, and by what means it is either fix- 
ed in theſe or looſened from them, are all 
queſtions not yet reſolved; but perhaps 
neceſſary to be reſolved, before we can 
ſpeak with any confidence of the changes 
which the animal fluids undergo in diffe- 
rent parts of the ſyſtem. We can obſerve, 


In 
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in the mean time, that a quantity of air 
is always preſent in the chyle in a very 
looſe ſtate; that it becomes more fixed in the 
maſs of blood after this has paſſed through 
the lungs; and that again, in the different 
ſecreted fluids, the air appears to be in ſome 
of them ſtill fixea, and in others much more 
looſe; and it 1s probable, that all this has a 
particular relation to the production and 
properties of the different fluids of ani- 
mals. | 


CCXLII. 


We have now followed the courſe of the 
aliments, ſo far as we can conſider them 
as any ways 1n a ſeparate ſtate; bur we 
do not perceive, that, in any part of this 
courſe, the proper animal fluids are en- 
tirely formed: And it is very juſtly ſup- 
poſed, that the proper mixture or aim? 
lation is not finiſhed till rhe cb 
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with the maſs of blood, has undergone 
the action of the lungs, through the 
veſſels of which i; muſt almoſt imme- 


diately paſs, after entering the ſubclavian 


vein, and ſeemingly before it is applied 
to any of the purpoſes of the animal œco- 


nompy. 


CCXLIII. 


What change the fluids undergo in paſ- 


ſing through the lungs, or by what means 
the ſuppoſed changes are produced, after 


all that has been ſaid, ſeems ſtill to be very 
little known. 
The mechanical powers of preſſure, 


commonly ſpoken of, do not in fact take 
place, nor are their ſuppoſed effects any 
ways conſiſtent with ſound philoſophy ; 
and, on the other hand, it is very probable, 
that the changes produced are the effects 


either of chemical ſeparation or mixture. 


What 
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What has been ſuppoſed to be perform- 


ed in this way by an abſorption of air, or 
of a particular matter from it, is very un- 


certain in fact, and has led to a ſtill more 


uncertain reaſoning. 


It is now certain, that a quantity of 


mephitic air, and perhaps ſome other mat- 
ters are conſtantly exhaling from the lungs 
of living animals, and are carried off by 
the atmoſpherical air alternately entering 
and iſſuing from the lungs. This is a 
pretty certain evidence that ſome change 
of mixture is going on in the fluids paſ- 
ling through the lungs; but from what 
particular portion of the fluids the mephi- 
tic air proceeds, or what is the effect of its 
ſeparation, we know not: And indeed, as 
we have ſaid before, what are the effects 
of the action of the lungs upon the ſtate 
of the fluids, we are very uncertain. Up- 
on the whole, we ſtill know but little of 
M 4: the 
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the production, or formation, of the ani- 
mal fluids; and therefore from the con- 
ſideration of their formation, we have 
learned little of their nature; but we muſt 
now try to diſcover what we can of it, by 
examining theſe fluids as they are found 
already formed in the blood - veſſels. 
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SE © 1 


CHAP. Ik 


Or ANIMAL BLOOD. 


CCXLIV. 


& red fluid paſſing from the lungs 
to the left ventricle of the heart, and 
thence by the aorta and its branches to 
every part of the body, may be conſidered 
as a maſs containing, either formally or 
| materially, every part of the animal fluids; 
| and 
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and may therefore be called the common 
maſs of blood, This term, however, muſt 
be ſtrictly confined to the circulating 
fluids while they retain their red colour ; 
for when they loſe this, it is always in 
conſequence of ſome ſeparation of parts. 
The ſame red fluid, indeed, as it is found in 
the veins, has alſo ſuffered ſome ſeparation 
of parts; but as the blood in the veins 
is never entirely deprived of the whole 
of any matter that was preſent in the 
arteries, ſo we think the venous blood may 
ſtill be conſidered as a part of the common 
maſs. 
CCXLV. 

This maſs of blood we find to be an 
heterogeneous aggregate; and it will be 
proper to inquire into the ſeveral parts of 


this before we employ any chemical trials 
ny ws for 


for diſcovering the mixture of the whole, 
or of its parts. 


CCXLVI. 


We diſcover the parts of this aggregate 
chiefly by the ſpontaneous ſeparation of 
them, which takes place upon their being 
drawn out of the veſſels of a living ani- 
mal. 


CCXLVII. 


The ſeparation commonly proceeds in 
this manner. Immediately after the blood 
is drawn out, it exhales a ſenſible vapour, 
and, after ſome time, it is found by that 
exhalation to have loſt a part of its weight, 
more or leſs, according to the degree of 
heat it is expoſed to, according to the ex- 
tent of ſurface by which it is expoſed to 
the air, and probably alſo according to 
dif- 
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different conditions of the blood itſelf, 
The matter thus exhaling may be called 
the halitus or vapour of the blood. 


* 


Soon after the blood * been "I out 
of the veſſels, it loſes its fluidity, and the 
whole of it concretes into one ſoft gelati- 
nous maſs: but after ſome time, there oozes 
out from this maſs a thin fluid; and as the 
ſeparation of this proceeds, the maſs con- 
tracts into a ſmaller bulk, and, in propor- 
tion, becomes more denſe. 


CXLIX. 


This is the ſeparation which almoſt 
always takes place, and has at all times 
been obſerved by phyſicians. The fluid 
part is called /erum; and the thicker con- 

ſiſtent 
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liſtent part has been called cruor, but 
more properly the craſſamentum. 


CCL. 


Both parts ſeeem homogeneous and ſim- 
ple, but are not. For, if the craſſamen- 
tum taken from the ſerum be laid up- 
on a linen cloth, and water is poured upon 
it, the water waſhes off a red coloured part, 
and carries it through the pores of the 

cloth; and there remains a whitiſh, con- 
ſiſtent, but ſoft and tough maſs, not to be 
further diminiſhed or ſeparated into parts 

by any ablution. 
A like experiment ſhows always a like 
matter preſent in the maſs of blood; and 
upon ſeveral occaſions, both while the 
blood remains within the veſſels, whether 
of the living or dead body, and when it is 
drawn out of the veſſels of the living, this 
matter ſpontaneouſly ſeparates from the 
n other 
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other parts of the blood. It is therefore a 
part conſtantly*preſent in the blood. It is 
what Gaubius, after Malpighi, calls the 

fibra ſanguinis, Mr Senac names it the 

coagulable lymph ; and we ſhall ſpeak of it 

under the title of the gluten of the blood. 
When it appears upon the ſurface of the 

blood drawn out of the veſſels of living 

animals, it is called the mfammatory cruſt. 


CCLI. 


When the blood is viewed with a mi- 
croſcope, whether as moving in the veſlels 
of a living animal, or when out of the 
veſſels remaining ſtill fluid, there are cer- 
tain parts of it which appear of a round 
figure, and alſo of a red colour, while the 
reſt is aimoſt colourleſs. The parts thus 
diſtinguiſhable by their figure are called 
the red globules; and it appears that the 
red colour of the whole maſs depends up- 


\ 
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on the preſence of theſe only. It is chiefly 

theſe parts which are waſhed off from the 
_  eraſſamentum in the experiment above- 

mentioned; and we now conclude, that, 
beſides the globules, the gluten, and a por- | 
tion of ſerum that happens to be entangled 
in the pores of the concreting maſs, there 
is no other matter evident in the craſſa- 
mentum. 


CLII. 


The ſerum is a tranſparent fluid of very 
little colour, and ſeemingly ſimple; but if 
it be expoſed to a heat of 156 degrees of 
Fahrenheit's thermometer, it concretes in- 
to a firm and almoſt tranſparent gelly; 
and, if chis be cut into minute pieces, there 
exudes from it a thin colourleſs fluid of a 
ſaline taſte. In proportion as this fluid 
is more carefully ſeparated, the coagu- 
lated part becomes inſipid, and in all its 
pro- 
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properties reſembles the gluten ſeparated 


from the craſſamentum. From hence we 
are ready to conclude, that the ſerum, as 


obtained by ſpontaneous ſeparation, con- 


ſiſts of a portion of gluten diſſolved in a 


ſaline fluid, which we name the SERO- 


SITY. 


CCLIII. 


From the whole that has been ſaid from 
CCXLIV. to CCI. it appears that there are 
three diſtinct portions and kinds of matter 
in the common maſs of blood; that is, red 
globules, gluten, and ſeroſity. What other 
matters may alſo be there, we ſhall con- 
ſider afterwards; but, in the mean time, 


ſhall ſay a little more of each of the parts 


we have already mentioned. 


CCLIV. 
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CCLIV. 


The red globules have been conſidered 
as an oily matter, and from thence their 
diſtinct and globular appearance has been 
accounted for; but there is no direct proof 
of their oily nature, and their ready union 
with and diffuſibility in water renders it 
very improbable. As being microſcopical 
objects only, they have been repreſented 
by different perſons very differently. Some 
have thought them ſpherical bodies, but 
diviſible into ſix parts, each of which in 
their ſeparate ſtate were alſo ſpherical; _ 
but other perſons have not obſerved them 
to be thus diviſible. To many obſervers, 
they have appeared as perfectly ſpherical, 
while others judge them to be oblate ſphe- 
roids or lenticular. To ſome they have 
appeared as annular; and, to others, as 
containing a hollow veſicle. All this, with 
ſeveral other circumſtances relating to 
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them, very variouſly repreſented, ſhow 

ſome uncertainty in microſcopical obſer- 
vations; and it leaves me, who am not 
converſant in ſuch obſervations, altogether 
uncertain with reſpect to the preciſe na- 
ture of this part of the blood. The che- 
mical hiſtory of it is equally precarious ; 
and therefore, what has been hitherto ſaid 
of the production, and changes happening 
to theſe red globules, we chooſe to leave 
untouched. We ſhall afterwards ſay ſome- 
ching with reſpect to their general uſe in 
the animal ſyſtem; and now we ſhall at- 
tempt to explain the cauſe of ſome chan- 
ges, which in certain circumſtances appear 
in the colour of the whole maſs of blood. 


CCLV. 


We ſuppoſe that the red globules, when 
viewed ſingly, have very little colour; 
and that it is only when a certain number 
2 8 e 
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of them are laid upon one another, that 
the colour appears of a bright red: but 
this alſo hath its limits; ſo that, when the 
number of globules laid on one another 
is conſiderable, the colour becomes of a 
darker red. | Upon this ſuppoſition, the co- 
lour of the maſs of blood will be brighter 
or darker as the colouring part is more or 
leſs diffuſed among the other parts of the 
maſs; and we think this appears to be 
truly the caſe, from every circumſtance 
' that attends the changes which have been 
at any time obſerved in the colour of the 
blood. 5 


_ CCLEVL 


The gluten of the blood, from its re- 
ſemblance on the one hand to the albu- 
men oi, and on the other to the matter 
of the ſolids of animal bodies, we conſider 


as the principal part of animal fluids, as 
N 2 nn 
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that which is immediately formed of the 
aliment taken in, and as that which 1s 
employed in increaſing the growth of the 
ſolids, or in repairing their waſte. ' 


ccLVII. 


But it is well known, that the animal 
fluids in general, and particularly the 
gluten, is prone to putrefaction; and that, 
even in the living body, if freſh aliment be 
not conſtantly taken in, and alſo if certain 
excretions which carry off putreſcent mat- 

ter be not conſtantly ſupported, a conſider- 
able putrefaction certainly takes place. 
From hence we are led to think, that ſome 
approach to putrefaction conſtantly takes 
place, even in the moſt healthy bodies; 
and that it appears eſpecially in an evo- 
lution of ſaline matter; and that this, ta- 
ken up by the water conſtantly preſent, 


forms the ſeroſity. We ſuppoſe it is this 
which 
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which affords the vapour of the blood, 
(CCXLVII.) and chat it is the ſeroſity diſ- 
folving a portion of the gluten which forms 
the ſerum that appears upon ſpontaneous 
ſeparation (CCXLVII.) | 


CCLVIII. 


The Ad maners impregnating the ſe- 
roſity, if we may judge from the analyſis 
of urine, are of various kinds; but par- 
ticularly, there is preſent an ammoniacal 
ſalt, now well known under the name of 
the M ential ſalt of urine, which, if not ori- 
ginally formed, is at leaſt moſt copiouſly 
evolved in animal fluids. 


CCLIX. 


Theſe are our conjectures concerning the 
parts of animal blood; and it remains to 
ſay in what proportion each of them is 

N 3 pre- 
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preſent in it. This will perhaps be always 
difficult; and in the mean time we can 
perceive, that many eſtimates formerly 
made could not be exact, as the ſeveral | 
parts were not properly known ; and, 
while judging chiefly from the appearances 


upon ſpontaneous ſeparation, phyſicians 


were not aware how much theſe are affect- 
ed by the circumſtances of extravaſation, 


and by thoſe in which the blood is placed 
after being drawn out. There are not 


yet indeed experiments made to aſcertain, 
with any exactneſs, the proportion of the 
ſeveralparts mentioned: bur it is probable, 
that the red globules make a ſmall part of 
the whole; that the gluten, if we con- 
ſider both what is in the craſſamentum and 
in the ſerum, is in much larger propor- 
tion; but that the watery portion is the 
largeſt of all, and at the ſame time that 
this has always a conſiderable quantity of 
faline matter diſſolyed in it. = 

h CCLX. 
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CCLX. 


We would next put the queſtion, By 
what means the parts of this heterogeneous 
maſs are kept ſo equably diffuſed among 
one another, and the fluidity of the whole 
ſo conſtantly preſerved? This we ſuppoſe 
to be done chiefly by motion and heat, 
and by the parts diſpoſed to concrete be- 
ing kept from the contact of any matters 
to which they might adhere more firmly 
than they do to the other parts of the blood. 

The diffuſed parts we ſuppoſe to be preſent 
only in thoſe veſſels in which a conſider- 
able degree of agitation is conſtantly kept 
up; and we ſuppoſe alſo, that the heat al- 
ways here preſent, both diminiſhes the co= 
heſion of the gluten, and increaſes the ſol- 
vent power of the ſeroſity. Experiments 
made with neutral ſalts ſeem to confirm 
the latter; and it is alſo probable, that 
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the ſame ſolvent power may be increaſed 
by a quantity of air that is conſtantly in- 
termixed with the maſs of blood while it 
remains 1n the veſlels, and 1s under a con- 
ſtant agitation. It is ſuppoſed, that an at- 
tention to theſe ſeveral circumſtances will 
explain moſt of the caſes of ſpontaneous 
ſeparation that occur either in the living 
or dead body, within the veſſels or with- 
out them; but the detail would be too 


long for this place. 


CCLXI. 


We ſhall add here a few words on the 
uſe of this ſingular compoſition of animal 
blood which we have been conſidering. 

It appears evidently, from many circum- 
ſtances of the animal œconomy, that its 


functions require a ſyſtem of veſſels con- 
ſtantly filled, and even diſtended; but as, 


at the ſame time, theſe veſſels muſt be 


open 
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open by a multitude of their extremities, 
if all the fluids were ſuch as could paſs by 
theſe extremities, the ſyſtem could not be 
kept filled for a few minutes. It is neceſ- 
ſary, cherefore, that the fluids ſhould be 
partly of ſuch a fize as that they cannot 
paſs through the ſmaller veſſels, and partly 
in a diffuſed ſtate only, which has com- 
monly the ſame effect. Hence it is, chat 
the red globules, under the ordinary im- 
petus of the heart and arteries, are ſtrictly 
confined to certain veſſels; and it is pro- 
bable, that, in the like circumſtances, the 
_ diffuſed gluten does not go much farther. 


This ſerves to keep the larger veſſels of the 


ſyſtem conſtantly filled. But, on the other 
hand, the ſeroſity being ſufficiently fluid, 
L might be ſuppoſed to run off by the many 
outlets open to it, and thereby to leave the 

fluids in the larger veſſels of a conſiſtence 
unfit to circulate. This, however, ſeems 
alſo to be obviated by the viſcidity of the 
| - groſſer 
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groſler parts of the blood, ſufficient always 
to entangle ſo much of the more fluid, as 


may be neceſlary to preſerve the due flui- 
dity of the whole. 


* 


CCLXII. 


The heat of the human body, ſupported 
by powers within itſelf, is probably the 
effect of the motion of the blood, and 
might have been treated of when we were 
conſidering that ſubject. But as many 
perſons ſuppoſe it to depend in ſome mea- 
ſure on the nature of the fluids, we have 
reſerved it for this place; and here per- 
haps to ſay only, that the queſtion con- 
cerning the cauſe of animal heat is not yet 


ſolved. . . 


CCLXII. 


The opinion of animal-heat's being the 
effect 
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effect of mixture, is to be little regarded; 
as the matters ſuppoſed to be mixed, the 
place in which the mixture is made, and 
the other circumſtances relating to it, are 


equally hypothetical, and the whole is ill 


ſupported by any analogy. 


CCLXIV. 


More ſpeciouſly is animal- heat ſuppoſed 
to be the effect of putrefaction, towards 
which there is certainly ſome approach in 
animal bodies; but the opinion is ſtill 
very doubtful. For, i, the effect of any 
degree of putrefaction in producing heat is 


not well aſcertained. Secondly, It is not 


ſupported by any analogy, that putrefac- 
tion, in the degree to which only it pro- 
ceeds in living bodies, is capable of pro- 
ducing the heat appearing there. And, 
laſily, Whatever is the degree to which 
putrefaction proceeds in living bodies, it 

T does 
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does not appear that there is any increaſe 
of heat correſpondent to the increaſe of 
putrefaction, and rather the contrary. 


av, 


The ſuppoſitions either of mixture, or of 
putrefaction, as the cauſe of animal-heat, 
are both of them rejected by this, that the 
generation of heat in animal bodies is ma- 
nifeſtly dependent on another cauſe, that 
| is, the motion of rhe blood. For the power 
of generating heat in any animal 1s not 
perfect till the motion of the blood in it is 
fully eſtabliſhed; and, when the genera- 
ting power 1s eſtabliſhed, we perceive the 
heat to be increaſed or diminiſhed as va- 

rious cauſes increaſe or diminiſh the mo- 
tion of the blood. In dying. animals, the 
heat grows leſs as the motion of the blood 
grows leſs; and when at death this ceaſes 
altogether, the heat ceaſes alſo, commonly, 

| | af 
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at leaſt, as ſoon after death as we can ſup- 
pole a body of the ſame bulk to loſe the 
heat it had acquired. 


CCLXVI. 


This connection between the heat and 
motion of the blood ſeems in general to 
be well proved; and, though it may be 
difficult to reconcile certain appearances to 
it, we would ſo far admit of the ſuppoſt- 
tion, as to inquire, in the next place, into 
the manner in which the motion of the 
blood may generate heat. 


CCLXVII. 


On this ſubject, the moſt common opi- 
nion is, that the heat is produced by the 
attrition of the particles of the blood upon 
one another, or of theſe on the internal 
ſurface of che veſſels in which they move. 
But 
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But we cannot find any analogy to ſupport 
either the one or the other ſuppoſition. 
The attempt made to ſupport the latter 


ſuppofition, by endeavouring to ſhow, that 


upon this the equality of heat in the dif- 
ferent parts of the ſame body is well ex- 
plained, deſerves little regard, as it 1s 
founded on doubtful principles and miſta- 
ken facts. 


The equality of hour in che different 
parts of the ſame body ſeems to require 


the generating power to be very generally 
diffuſed over the whole; but it does not 


ſeem to require its being preciſely equal in 
every part, as the interpoſition of pretty 


large veſſels in every part of the body, and 


the ſpeedy communication of the fluids 
from any one part to every other, will ſuf- 
ficiently account for the equality of heat, 

| though 
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though the generating power ſhould be in 
ſome meaſure confined to certain parts 
only. 

However, we ks no notice of the ſup- 
poſitions which have been made of the ge- 
nerating powers being confined to certain 
ſmall portions of the ſyſtem only. Theſe 
ſuppofitions give no relief in the general 
theory, and they are not ſupported by any 
particular evidence. T he breathing ani- 
mals are the warmeſt; but that they are 
warmer becauſe they breathe, is not more 
probable than that they n becauſe they 
are warmer. 


CCLXIX. 


With reſpect to this theory, which de- 
duces animal- heat from the motion of the 
blood, we muſt own, that it is attended 

with ſeveral difficulties. It will be difficult 
to ſhow, in ſo many animals of different 


age, 
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age, ſize, and temperament, in which the 
1 degree of heat is nearly the ſame, that the 


motion of the blood, in all its circumſtan- 
ces, is alſo exactly the ſame; or to ſhow, 


in the different animals in which the de- 
gree of heat is conſiderably different, that 
the motion of the blood in each is correſ- 
pondent to the difference of heat. May it 
not be ſuppoſed, that there is ſome cir- 


cumſtance in the vital principle of animals 

which is in common to thoſe of the ſame 

claſs, and of like œconomy, and which de- 

termines the effect of motion upon the 

vital principle to be the ſame, though the 

motion acting upon it may be in different 
circumſtances? | 


CCLXX. 


In all we have hitherto ſaid of animal 
fluids, we have conſidered the common 
' maſs of blood as conliſting of three parts 
1 1 or 
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or three kinds of matter only ; but many 
more have been ſuppoſed to be preſent 
in it, and we ſhall inquire upon what 
ground. 

It is common to ſuppoſe, that the ali- 
ment or the chyle formed of it is not per- 
fectly aſſimilated in paſſing once only thro' 
the lungs; but thar, for ſome time after 
ſuch paſſage, it continues to circulate with 


the blood under the ſame form and of the 


ſame qualities which it had when it firſt 
entered the ſubclavian, and particularly in 
this ſtate to furniſh the milk which is ſe- 
creted in the breaſts of females. There is, 
however, no proper evidence of the chyle's 
ever appearing in the blood- veſſels, and the 
appearances of it alleged can be*otherwiſe 
accounted for. The arguments for the 
{ame opinion, which are drawn from the 
conſideration of the ſecretion of milk, are 
embarraſſed with many difficulties. 
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CCLXXI. 


It- is probable, that the animal fluid 
(CCLV. CCLVI.) is in a conſtant progreſs, 
and hardly for a moment ſtationary, or 
therefore uniformly the ſame over the whole 
of the common maſs. Some part of it is 


that which was laſt formed, and therefore 
the neareſt to the vegetable matter from 


which chiefly it was produced; while ano- 
ther part of it 1s that which has remained 
longeſt in the body, and is therefore the 
neareſt to putrefaction. Between theſe two 


there may be ſeveral intermediate ſtates, 
which, however, like the neareſt ſhades of 


the ſame colour, are not diſtinguiſhable by 


our ſenſes or experiments. 


CcLXXII. 


Beſides the difference of matter ariſing 
| from 


* 
1 


* 
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trom the progreſs of the animal fluid, 
there have been other matters ſuppoſed 
preſent in the common maſs, and as com- 
monly conſtituent parts of it. Such are a 
mucous matter, like to the mucous matter 
of vegetables; and a gelatinous matter, 
like to that which is extracted by decoction 
from the ſolid parts of animals. But 
there is no evidence of either being for- 
mally preſent in the maſs of blood, and 
the ſuppoſition is founded on miſtaken facts 
and falſe reaſonings. 


CCLXXIII. 


But it is proper to be obſerved here, that 
many extraneous matters may, by differ- 
ent ways, be introduced into the blood- 
veſſels; and that many of the ſecreted 
fluids, ſometimes very different from any 
thing that exiſted before in the maſs of 
blood, may, by abſorption. or regurgita- 
0 2 tion, 
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tion; be again taken into the blood-veſlels: 


But, with regard to all of theſe, whether 


_ extraneous matters, or thoſe produced in 


the body itſelf, it is probable that hardly 
any of them enter into the mixture of the 
animal fluid, and that they are only dif- 
fuſed in the ſeroſity till they can be again 
thrown out of the blood-veſſels by the 
readieſt outlets. The oil of the adipoſe 
membrane is frequently, and perhaps ne- 
ceſſarily reabſorbed, and ſeems to be, be- 


ſides the lymph, the only reabſorbed matter 


which enters again into the mixture of the 


animal fluid. 


SECT. 
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CHAP. III. 


OF SECRETION. 


CCLXXV. 


AFTER thus conſidering the parts of 
the maſs contained in the red veſſels, 
we muſt next conſider the ſeveral fluids 
which appear in the other parts of the 
of the body. 


O z CCLXXVI. 


— 
—— — it 


CCLXXVI. 


All of theſe we ſuppoſe to be derived 
from the common mals, as they appear in 
veſſels continuous with thoſe of the com- 
mon maſs, and as their appearance ceaſes 


when the communication of the veſlels 


containing them, with the ſanguiferous 


veſſels, is any how interrupted. 


CCLXXVII. 


The fluids thus derived from the com- 
mon maſs ſeem to be produced in conſe- 
quence of a certain ſtructure, with per- 
haps ſome other condition in the extreme 
veſſels through which the fluids paſs ; and 
a part having ſuch a ſtructure, is called a 
gland or ſecretory organ, the function of 
which, from the moſt obviovs notion of 
the manner of it, is called ſecretion, 

CCLXXVIII. 
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CcLXXVII. 


The ſtructure of the organ, and the 
manner of its function, ſeem to me for 
the moſt part unknown; at leaſt, what 
we know or ſuppoſe with regard to the 
ſtructure hardly in any caſe applies to the 
explanation of the function. 


cclLxxIx. 
If it any how appeared that the ſeveral ſe- 


_ creted fluids were allof them previoully exiſt- 
ent in the ſame forms in the maſs of blood, 


it would not perhaps be difficult to explain 


what might be ſtrictly called a ſecretion. 
But ſuch previous exiſtence does not appear; 
for, except the matter of exhalation into the 
ſeveral cavities of the body, and the matter 
of urine and of perſpiration, we find no 

O4 proper 
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proper evidence of any other ſecreted fluids 
_ preſent in the maſs of blood. We cannot 
find there, either milk, mucus, or oil, and 
much leſs the appearance of many other 
fluids which are only found after they 
have paſſed through certain organs. 


COLAXS.- 


This being the caſe, the conſiderations 
of the phyſiologiſts with regard to the ve- 
locity of the blood, and other circumſtan- 
ces favouring the ſeparation of the parts of 
a fluid which are only diffuſed among one 
another, deſerve no attention. The effects 
of different apertures may go ſome length; 
but we can perceive their particular appli- 
cation only in the few caſes of a ſimple 
ſeparation. In moſt others, there appears 
to be a change of mixture; but we per- 
ceive neither the preciſe changes that are 
made, nor the the cauſe of them. 
CCLXXXI. 
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CCLXXXI. 


Till we can diſcover theſe more clearly, 
we may in the mean time obſerve, that 
the action of the veſlels of the ſecretory or- 
gan has a conſiderable ſhare in deter- 
mining both the quantity and qualiry of 
the ſecreted fluid, and that both very often 
are very little affected by the general ſtate 
of the circulation, or by the different con- 
ditions of the maſs of blood. 


CLXXXII. 


It would ſeem that no other ſecretion 
but thoſe of perſpiration and ſweat are 
manifeſtly increaſed by the increaſed ac- 
tion of the heart and arteries (CLXXXI.), 
and that moſt of the other ſecretions are 
increaſed only by ſtimulants applied to 
their organs, Theſe ſtimulants may be 


either 
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either ſuch as are immediately applied ex- 
ternally or internally to the excretory, or 
perhaps to the ſecretory veſſels; or they 
may be ſuch as are applied to the ſenſo- 
rium, or to diſtant parts of the nervous 
ſyſtem, which by the laws of the animal 
economy have a connection with the or- 
gans of ſecretion. Theſe ſtimulants, at 
the ſame time that they act in either of 
theſe ways on the ſecretory organs, for the 
moſt part have no ſenſible effect on the 


general ſtate of the circulation of the 
blood. 


CCLXXXIII. 


With reſpect to the influence of the 
condition of the common maſs of blood 
upon the ſeveral ſecretions, we preſume 
that the ſtate of the quantity of the fluids 
in general will affect the quantity of every 
ſecretion; but the effects of the quantity 

3 
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of the whole maſs are very remarkable 
only, with reſpect to the ſecretions of per- 
ſpiration, urine, and milk. 

The qualities of the common maſs may 
alſo be preſumed to affect the ſeveral ſe- 
cretions : but the effect of theſe qualities 
appears moſt remarkable in the ſame ſecre- 
tions of perſpiration, urine, and milk; 
and, even in theſe, the effect ſeems to de- 
pend upon the proportion of water more 
than upon that of any other matter in the 
common maſs, With reſpect to the other 
ſecretions, we cannot perceive that any of 


them are increaſed by a particular matter 
preſent in the maſs of blood, except it be 


ſuch a matter as ſtimulates the ſecretory 

organ. 
CCLXXXIV. 

The ſeveral ſecretions are frequently 


obſerved to affect each other mutually, fo 
that 
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that the increafe of one diminiſhes ano- 
ther, and vice verſa. This ſeems to de- 
pend either upon a change of determination 
in the courſe of the blood (CLXXVIII.), 
or upon a change in the ſtate of fluidity 
of the common maſs, or perhaps upon a 
conneQtion eſtabliſhed between the diffe- 
rent organs of ſecretion as parts of the 
nervous ſyſtem; and, except it be in the 
caſe of perſpiration and urine, we cannot 
perceive that the effect of the Nate of one 
ſecretion upon that of another depends 
upon an increaſe or diminution of any 
particular matter in the maſs of blood. 


CCLXXXV. 


After mentioning theſe generalities with 
reſpect to ſecretion, we ſhould, perhaps, 
proceed in the next place to conſider che 
application of them to the particular ſe- 
cretions, and alſo to conſider more parti- 

| | cularly 
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cularly the ſeveral ſecreted fluids : but we 
omit both theſe ſubjects, as we preſume 
the former will be obvious from what is 
already ſaid; and with reſpect to the latter, 
we have not yet a ſufficient number of ex- 
periments to proceed any length in it. 


8 E G TE W. 


CHAP. IV. 
' Or NUTRITION, 


CCLXXXVI. 


Us this title we might conſider how 

the matter both of the fluids and ſo- 
lids of che body is ſupplied: but, after 
what we have formerly ſaid of the taking 


In 
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in and aſſimilation of the aliment, we have 
nothing now to add with reſpect to the 
fluids; and we therefore confine ourſelves 
here to confider in what manner the ſolid 
parts obtain their increaſe of matter and 
growth, or have their caged waſte re- 


| paired. 


CCLXXXVII 


There is no doubt that the ſolids are 
formed of the fluid prepared from the ali- 
ment in the manner we have ſaid; but it 
is required now to ſay what portion of the 
| fluids is employed in nouriſhing the ſolids, 
by what channels the nouriſhment is con- 
veyed to them, and, being applied there, 
how from fluid i it becomes ſolid. 


CCLEXXVIIL. 


With regard to the firſt queſtion, we 
have no doubt in aſſerting, that in ovi- 
x 5 parous 
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parous animals, it is the albumen ovi that 
is employed in nouriſhing the chick; and 
we preſume that it is an analogous fluid 
which is employed in nouriſhing the bird 
during the whole time of its growth. We 
think the analogy may be ſafely applied 
with reſpect to all animals, the ſolid matter 
of which is of the ſame kind with that of 
the oviparous. 


CCLXXXIX. 


This analogous fluid we take to be the 
gluten of the blood, properly diluted and 
freed from any adhering ſaline matter. 


CENCE 


To determine in what manner this nu- 
tritious fluid is applied to the nouriſhment 
of the ſolids, it is neceſſary to conſider 
what are the fimple fundamental ſolids, 
of which all the others are formed. 

CCXcl. 
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_ CEXCL. 


1 ſeems to be hs opinion of the greater 
part of modern anatomiſts, that the ſolid 
parts conſiſt entirely of a cellular texture, 
of various denſity in the different parts; 
and indeed, the ſtructure of the greateſt 
part of che ſolids is evidently of chis kind. 
But at the ſame time, it is alſo true, that 
a fibrous ſtructure is to be obſerved almoſt 
every where in the body. It appears in 
the medullary ſubſtancę of the brain and 
nerves, in the muſcles and tendons, in the 
arteries, in the excretories of the glands, 
in the lymphatic veſſels, in the alimentary 
canal, in the uterus and bladder of urine, 
in the ligaments, in moſt membranes; 
and it is to be ſeen in thoſe membranes 
which are afterwards changed into bones, 
eſpecially whilſt this change is going on. 


2 CCXCII. 
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CCXCII. 


From this view of the univerſality of a 
fibrous ſtruQure in animal bodies we are 
diſpoſed to believe, thar theſe fibres are the 
fundamental part of animal ſolids; that 
they are the primordial ſtaminal part of 
animal bodies; and that the cellular texrare 


is, for the moſt part, an accretion formed 


upon theſe fibres. 

The confideration of the ſtructure and 
growth of vegetables ſeems to illuſtrate 
and confirm this opinion. 


CCXCIII. 


At the ſame time, from the fibrous parts 
(CCXCl.) being evidently, in moſt inſtan- 
ces, parts of the nervous ſyſtem, and 
from the gradual formation of the fe- 
tus in which the nervous ſyſtem is firſt 
formed, we think it probable, that the 
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whole of the fibres in the different parts 
of the body are a continuation of the 
nerves; and this again will lead to the 
concluſion, that the nouriſhment of the 
ſoft and homogeneous ſolid every where 


is conveyed to it by the nerves. 


CCXCIV. 


This ſuppoſes alſo, what is otherwiſe 
probable, that the cortical part of the 
brain, or common origin of the nerves, is 
a ſecretory organ, in which the gluten of 
the blood being freed from all ſaline mat- 
ter before adhering to it,, becomes fit for 
the nouriſhment of the ſolids, and being 
poured in a ſufficiently diluted ſtate upon 
the organ of the nerves, it is filtrated along 
the fibres of theſe, and is thus conveyed 
to every ſtaminal fibre of the ſyſtem. We 
ſuppoſe, at the ſame time, that the me- 


dullary, or what may be called the ſolid 
matter 
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matter of the nerves, is in the living body 
conſtantly accompanied with a ſubtle ela- 
ſtic fluid, which fits them for being the 
organs of ſenſe and motion, and which 
probably is alſo the means by which the 
nutritious fluid is carried on in the ſub- 
ſtance of the nerves, from their origin to 
their extremities. 

In what manner the nutritious fluid, 
thus carried to the ſeveral parts, is there 
applied, ſo as to increaſe the length of the 
nervous fibre itſelf, or to form a cel- 
lular texture upon its ſurface, and in 
what manner from fluid it becomes ſolid, 
we cannot explain; nor can theſe particu- 
lars be explained upon any other ſuppoſi- 
tion that has been formed with reſpect to 
nutrition. . 


ccxcv. 


It is probable, that, for a certain time, 
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at its firſt beginning, the growth of ani- 
mal bodies proceeds in the ſame manner 
as that of vegetables: but it is evident, that, 

at a certain period, in the growth of ani- 
mals, a different ceconomy takes place; 
and that, afterwards, the growth ſeems to 
depend upon an extenſion of the arteries 
in length and wideneſs by the blood pro- 
pelled into them by the powers CLVI. 
CLIX. It may be ſuppoſed, that this ex- 
tenſion of the arteries is applied to every 
fibre of the body, and that by the exten- 
ſion of theſe it gives an opportunity to the 
application and accretion of nutritious 
matter; to the growth therefore of the 
fibre itſelf, and to the growth of cellular 
texture on its ſurface. Perhaps the ſame 
extenſion of the arterial ſyitem gives oc- - 
caſion to the ſecretion. of fluids, which 
poured into the cellular texture already 
formed, according to the diſpoſition of 


theſe fluids to concrete more or leſs firmly, 
gives 
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gives the different degrees of denſity and 
hardneſs which appears in different parts 


of the body. 


CCACVE 


By this extenſion of the arterial ſyſtem, 
the ſeveral parts of the body are gra- 
dually evolved, ſome of them ſooner, 
others later, as by the conſtitution of the 
original ſtamina, or after occurrences, 
they are ſeverally put into the conditions 
CLXXVII. CLXXVIII. by which they are 
more or leſs expoſed to the impetus of 
the blood, and fitted to receive a greater 
quantity of it. But as the parts by theſe 
cauſes firſt evolved will increaſe the moſt 

in the denſity of their ſolid parts, they will 
therefore more and more refift their fur- 
ther growth ; and by the ſame reſiſtance, 
will determine the blood with more force, 
and 1n greater quantity, into the parts not 
FF 1 then 
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then ſo far evolved. Hence the whole 
ſyſtem will be at length evolved, and every 
part of the ſolids will, in reſpect of denſity 
and reſiſtance, be in balance with every 
other, and with rhe forces to which they 
are ſeverally expoſed. 


CCXCVII 


The extenſion of the arteries (CCXCV.) 
depends upon the reſiſtances which occur 
to the free tranſmiſſion of the blood 
through them, as in CLXX.; and fur- 
ther, from a reſiſtance in the veins. For, 
as a conſiderable portion of the blood (by 
CCLXI.) does not commonly paſs into 
the ſmaller branches of the arteries, but 
muſt paſs very entirely into the veins; ſo 
theſe, by their capacity conſtantly dimi- 
niſhing as they approach nearer to the 
heart, and by their coats being of a denſity 
and fixmneſs ſufficient to prevent further 

dila- 


PHYSIOLOGY. 235 


_ dilatation, conſiderably reſiſt the free paſ- 
ſage of the blood from the arteries into 
them, 


CCXCVIIL. 


While theſe reſiſtances continue, the ar- 
teries, and with them almoſt every fibre 
of the body, muſt be extended at every 
ſyſtole of the heart; and with this exten- 
fon, the growth of every part will pro- 
ceed: but, as every part, by its receiving 
an addition of ſolid matter, becomes more 
denſe and rigid; ſo it is leſs eaſily extend- 
ed, and perhaps leſs readily receives an ac- 
cretion of new matter, than before. Hence 
it is, that the more the body grows, it ad- 
mits of any additional growth more ſlowly; 
and unleſs the extending powers increaſe 
in the ſame proportion with the increaſing 
denſity of the ſolids, there muſt be a period 
-at which theſe two powers will balance each 


other, 
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other, and the growth will proceed no far- 
ther. But, as it is evident, that the bulk 
and weight of the heart, and probably there- 


fore its force, does not increaſe with the 
increaſing bulk of the body, and that the 


action of the heart is the principal ex- 


tending power in the ſyſtem; it is alſo 
plain, that the extending power does not. 
increaſe in the ſame proportion with the 
increaſing denſity of the ſolids; and there- 
fore, that theſe two powers will, at a cer- 
tain period, come to balance each other. 


CCXCIX. 


But not only is the force of the heart 
thus conſtantly diminiſhing, with reſpect 
to the reſiſtance of the arteries; but the 
| force of the heart, though it were ſtil] ſub- 
fiſting, has, from other cauſes, leſs effect 
in extending the arteries. The blood is 
more confined to the arteries, and extends 

, | them 
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them further in proportion to the reſiſt- 
ance in the veins, as in CCXCVII.; and 
this reſiſtance in the veins, and the exten- 
ſion of the arteries depending upon it, will 
be more or leſs, according to the reſpec- 
tive denſity of theſe two ſets of veſlels. 
But it appears from the experiments of 
Sir Clifton Wintringham, that the denſity 
and firmneſs of the veins with reſpect to 
their correſpondent arteries, is much greater 
in young animals than in old; and thence 
it appears, that during the growth of ani- 
mals, the arteries are acquiring an increaſe 
of denſity in a greater proportion than the 
veins are at the ſame time; and therefore, 
that the reſiſtance in the veins with reſpect 
to the arteries, muſt be conſtantly dimi- 
niſhing; that the veins will therefore re- 
ceſve a greater proportion of blood; that 
in the ſame proportion the arteries will be 
leſs extended; and, 4%), that the dimi- 


niſhed reſiſtance in the veins, concurring 
2 with 
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with the diminiſhed force of the heart, 
will the ſooner bring the increaſing rigidity 
of the arteries, and therefore of every 
fibre of the body, to be in balance with the 
extending powers; at leaſt, ſo far as to pre- 
vent their producing any further growth. 

* | | 


CCC. 


This account of the change of the re- 
fiſtances in the arteries and veins, with 
reſpect to one another, is agreeable to 
phenomena, which ſhow that the arteries 
are larger, and contain more blood in pro- 
Portion to the veins in young animals, 
than in old; that arterial hemorrhagies, 
occur moſt frequently in young perſons; 
and that congeſtions in the veins, with 
hemorrhagies, or hydropic effuſions de- 
pending upon them, occur moſt frequently 
in old age. 


CCCT, 
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CCCL. 


It is probable, that the reſiſtance both 
of arteries and veins goes on increaſing, 
while the force of the heart is not increa- 
| ſing at the ſame time: but it appears alſo, 

that, from the diminiſhed force of the 
heart, and the compreſſion which the 
ſmaller veſſels are conſtantly expoſed to 
from the diſtention of the larger, the ac- 
tion of the muſcles and other cauſes, the 
number of ſmall veſſels, and therefore the 
capacity of the whole ſyſtem, 1s conſtant- 
ly diminiſhing ſo much, that the heart 
may {till for ſome time be fufficient for 
the circulation of the blood. But, while 
the reſiſtances in the veſlels are conſtantly 
increaſing, the irritability of the moving 
fibres, and the energy of the brain, are 
at the ſame time conſtantly diminiſhing; 
and therefore the power of the heart muſt 

: - at 
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at length become unequal to its taſk, the 
circulation muſt ceaſe, and death enſue. 


Ol. 


The unavoidable death of old perſons is 
thus in part accounted for; but it is, how- 
ever, ſtill probable, that the ſame event 
proceeds chiefly from the decay and total 
extinction of the excitement or vital power 
(CXXXVI.) of the nervous ſyſtem, and 
that from cauſes very independent of 
the circulation of the blood, and ariſing in 
the nervous ſyſtem itſelf in conſequence 
of the progreſs of life. This ſeems to be 
proved by the decay of ſenſe, memory, in- 
tellect, and irritability, which conſtantly | 
takes place, as life advances beyond a cer- 

tain period. 
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